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TYPt nOVA HULTIPBaSSAMMINC; 

RtLIAbltlTY TEST 
ABSTRACT 

THE NOVA nULTIPRDSRAHMING RfcLIABlLlTY TEST 
CONSISTS OF A SERIES OF INDIVIDUAL PROCESSOR 
AnO PfcRIPrlERAL TESTS ANU A 
SUPtPVISDK PRDBhAM, CTHE DIAGNOSTIC LINKER) 

THE DIAGNOSTIC LINKER IS A PROGRA" 
DESIGNED TO "LINK" THE VARIETY OF 
PROCESSOR AND PERIPHERAL TESTS IN 
SUCH A FASHION THAT THEY HAY BE 
RON CONCURRENTLY. THEREBY, TESTING 
THE INTERACTIVE CAPABILITIES OF 
THE PROCESSOR AND ITS PERIPHERAL 
EUUIPHENT. 

MACHINE REQUIREHEnTS 
HICRO>NOVA PROCESSOR 
BK TO 32K OF READ/>IR1TE HEMDRY 
(MEMORY MUST BE CONTIGUOUS) 
TTY INPUT/OUTPUT DR TERMINAL 
PREREQUISITES 
SQFTHARE PREREQUISITES 
THE SYSTEM SHOULD BE CAPABLE 
OF RUNNING ALL INDIVIDUAL LOGIC AND 
RELIABILITY TESTS PERTAINING TO THE 
PROCESSOR AND ITS PERIPHERAL EQUIPMENT , 
BEFORE ATTEMPTING TO RUN THIS TEST 
. ALTHOUGH THIS TEST MAY AT TIMES BE USEFUL 
lETERMING THE GO/NO GO STATUS OF AN 
lONN SYSTEM, IT IS RECOMMENDED TMATI 
LL OTHER DIAGNOSTICS BE RUN EVEN IN THE 
VENT THAT THIS TEST FINOS NO PROBLEMS. 
N ATTEMPT BE HADE TO ISOLATE ANY PROBLEMS 
OUNO 8Y FIHST UTILIZING THE LOMER 
EVEL TESTS FOR MORE CONSISE ERROR REPORTS. 
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13. SWITCH SETTINGS 

)3,1 tuTO-SIZE <N0 GD START «T 2UI9 

(3.2 MANUAL SELECT/OELETt TESTS START AT 2H2 

(3.3 RtSTAKT LAST TEST SELECTIONS 2B4 

13.6 IMMEDIATELY ENTER OUT STAkT AT ZIB 

»3.6 KEY ENTERED OPTIONS 

ENTKIES TYPED IN SET BUS IN SNREli 
ros USE 9Y THE PHUGRAM, 



<EY 1 ■! 



KEY 
KEY 



KEY • 'l 



KEY 4 •! 



THE RANDOM 
AND LPT 



RUN 



UDN'T KELEASE and ALLOn MEASSII.NMENT 

OF MEMORY AFTER tRROK 

DELETE TYPEOUTS 

DELETE MEM ALLOCATION 1ADLE 

fHOM TYPEOUTS 

CAUSES THE DELETION UF 

"AIT STATES IN The TTY 

TESTS, 

"ILL CAUSE THE ELAPSED 

TIME AND ACCUMULATED ERRORS 

TO BE TYPED ON THE TTY, 

(NUTtI A RTC MUST EXIST) 

THE ERROR ROUTINE "ILL PAUSE AFTER 

EACH PHASE OF AN ERRHR TYPfcOUT,, 

TYPE ANY KEY ON DEVICE TTI TO PROCEED. 



EACH KEY ENTRY COMPLEMENTS THE PREVIOUS STATE OF 

S"REG BIT EXCEPT CONTKOL CHARACTERS 

FDLLOnInGI 



KEY tOU 

KEY CL)S 

KEY (C)U 

KEY (LlR 
KEY M 



ENTER THE DDT EDITOR 

(SEE DESCi*IPT10N AT PARAGHAPH 7, a) 

PRINT THE RUN SfATISTICii UF EACH 

TEST, 

DEFAULT MODE RESTART. SWREG 

SET TO B. 

RESTART WITHOUT RESETTING SNREG BITS. 

TYPE THE CUKRENT CONTENTS OF SWREG. 



WHERE (C) SIGNIFIES A CONTROL KEY. 
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TYPING 
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AlINi; PROCEDURES 

ME PROGRAM VIA WHICHEVER LOAD DEVICE 
BLE. 

AUTOSTAHTING IF TEST SELECTION 

IDN SELECTION IS DESIRED USE DDT (PARAGRAPH 7.] 
ER THESE SELECTIONS. 
ESSUR "ILL TYPE: 
EV/OATE OF REV 

«1K<S>XXXCDECIMAL) MAP OR NO MAP 
M RUN LIST 
DESCRIPTION 

TART WAS zea OR 2B4 THE LIST OF 
MS TO 9E RUN CONCURRENTLY WILL 
E LI.'ITEU AND THE TEST SYSTEM 
UTO START 

lART "AS 2a2 LINKER WILL 
AT THE END OF EACH TEST 
PTIQM AND WAIT FOR KEYBOARD 
TYPING IN A SPACE WILL 

THAT TEST TO BE RUN, 

IN ANY OTEH CHARACTER WILL 

THAT TEST FROM BEING RUN 
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EkRUR OtSCRIPTIOK 

MUST tRKORS OtTtCTEO bY EITHER 

THE iNOIVlOUil. TEST PROGRAMS UR 

8T THE DIAGNOSTIC LINKER »ILL 

RESULT IN AN EXTENSIVE ERROR 

TTPEDUT, SOME SMALL NUMBER OF 

MIGMLY IMPROBABLE ERRORS MAY RESULT 

IN A PROGRAM MALT IF 1M6Y ARE 

QF A NATURE THAT THE LINKER CANNOT 

RECOVER FROM ANU LOGICALLY PROCEED, 

(I.E. iNTtRROPT STACK OVERFLOWS) 



Ehrcjr format 

ekrur typeouts include 

1 program • at time of error 
(see program hun list to correlate) 

2 tme current contents of acb, acl. ac2. 

3 logical scratch and data channel limits 
t memory allocation table 

physical ik page* t-mooulo ik « logical address 

5 continuation information in groups 
of 3 memory locations pertinent td 
the individual test that failed 

6 the cpu tests that relocate/remap will 

HEIR ERROR TYPtOUTSt 

START/ERROR (RES.) 
XX 111111 mill 

The logical start OF THE RELOCATED TEST LOOP 
XX (I.E. TME LAST LCALL SETUL) 

T THIS NUMBER INDICATES WHERE THE RESIDENT COPY 
YY OF THE TEST LOOP MAY BE FOUND IN THE LlSTINb 

R THIS NUMBER INDICATES WHERE IN THE RESIDENT 

ZZ COPY OF THE LISTING THE ERROR CALL MAY BE FUUND 

(FOR SOME VALIDITY TRAP ERRORS THIS NUMBER 

MAY NOT APPEAR TD BE VALID.) 
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5.2 ERROR ANALYSIS 

DUE TD THE INTERACTIVE NATURE OF 
THE TESTS INVOLVED, A SERIES OF 
ERROR TYPEOUTS WILL PROBABLY BE 
REQUIRED FOR ANALYSIS BEFORE A 
PROBLEM WILL BE ISOLATED. 
1 RESTART AT 2112 AND DELETION OF ALL 
BUT THE TEST THAT ORIGINALLY 
FAILED MAY HELP TO ISOLATE 
INTERACTIVE PROBLEMS AS FOLLOWS: 

S,2.l IF THE TEST RUNS BY ITSELF THE PROBLEM 

IS INTErACTIVE-RE-ENABLE one OTMEK TEST AT 
A TIME TO DETERMINE WHICH ONE IS THE PROBLEM, 
IF THE TEST DOES NOT RUN BY ITSELF 
RESORT TO SIMILAR BUT LOWER LEVEL TESTS 
FOR ISOLATION 

5.3 PERTINENT MEMORY LOG'S TYPED 

6.3.1 CMECKERBOARO RAN 

THE AC'S AT ERROR WILL INOICATEI 
GOOU DATA' BAD DATA'LOGICAL ADDRESS 

IN ADDITION THE FOLLOWING LOCATIONS ARE TYPEDI 

CB.TK TEST COUNTER 

Z GENERATE CHECKERBOARD 

1 DISTURB PASS 

2 CHECK PATTERN 

3 CHECKSUM TME » OF -I'S IN PATTERN 
CB.LC STARTING LOGICAL ADDRESS OF "BEGIN" 

RELOCATED TO SCRATCH 
CB.SE ACS AT ERROR CALL 



SC MEMORY TEST 

THIS IS AN ISZ/OSZ TEST FOR SC-MEMORIES. 

THE AC'S AT ERROR WILL INDICATE! 
ACTUAL-EXPECTEO-LOGICAL ADDRESS 

IN ADDITION TME FOLLOWING LOCATIONS ARE TYPEDI 



,TK 



MM 

HI 

1 

2 

3 

4 

9 

6 

7 

IB 

MM.SE 

LOCATION 



ERROR NUMBERI 

PATTERN STORING ERROR(SMD BE •!) 
LOCATION NOT -1 BEFORE DOING ISZ 
ISZ DIDN'T SKIP 

LOCATION NOT EQUAL TO B AFTER ISZ 
DSZ SKIP ERROR 

OSZ TEST-LOCATION NOT -I AFTER DSZ 
SAME AS 1, EXCEPT TESTING IN REV DIRECTI 
SAME AS 2, EXCEPT » • " " 
SAME AS 3, EXCEPT " " 

INSTRUCTION ADDRESS FOLLOWING ERROR CALL 
ADDRESS OF FAILING LOCATION (LOGICAL) 
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AKITHMETIC TEST 

THE AC'S "ILL Bt TYPEU AS TMET 

TlMt Of EH«DR DtTECTIDN 



«EHE AT THE 



IN ADDITION TmE FOLUQuInG LOCATIONS AHE TrPtD: 



AT.LC 
AT.UQ 



AULA 



STAKTlNb ADDRESS DF AKITH In SCRATCH 

LU" LIMIT OF SCRATCH AREA AFTER If IS 

REMAPPED FOR EXECUTION 

AT.LC IN RELATION TO AT.LO 

CLOSICAL START OF ARITH AFTER RtMAPPlNG) 
TME LAST THREE RANDOM NUMBERS GENERATED 
(SEE DISCUSSION OF ST. LA, ETC AT PARA. 5.1.6) 

5.3.S MUL/OI« TEST 



MULTIPLY DIVIDE FAILURES «ILL INDICATE 
EITHER MUL FOR MULTIPLY OR DIV FOR OIVIOE 
IN ADDITION, THREE SETS DF AC'S ARE TYPED 
ORIGINAL OPERANDS 

HARDWARE RESULT (ASSUMED TO BE INCORRECT ) 
SOFTWARE RESULT (ASSUMED TO BE CORRECT ) 
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SPECIAL CASE ERROR TYPEOUTS 



5.4. 1 PONER FAIL INTERRUPT 

UPON DETECTION OF A POKER FAIL INTERRUPT 
TME LOGICAL ADRS, OF TME P.C. AT INTERRUPT 
WILL HE SAVED. 

IF AUTO-RESTART IS ENAbLED OR THE POWER 
FAIL "AS ONLY MOMENTARY, THE TEST WILL RE- 
START AS IN A START AT 2B6 AFTER TYPING 
PDwER FAIL »X»XXX» (WHERE XXXXXX IS THE PC AT INTR.) 

5.4. 2 ILLEGAL SUPERVISOR CALL 

UPON UETECTION UF A SUPERVISOR CALL 

WHICH DIDN'T MATCH THE LIST OF SUBROUTINES 

CALLS THE FOLLOWING MESSAGE wlIL BE TYPED: 

ILLEGAL SUPER CALL AT XXXKXX 



AC'S SQQuaO YYYYYY ZZZZZZ 

TTTTTT WWWWWk SSSSSS 

WHERE XXXXXX IS THE LOGICAL ADDRESS OF THE 
SUPER CALL, TTTTTT IS AC3 CONTENTS 
AND WWMWNw IS THE PHYSICAL PAGE «, SSSSSS 
IS THE INSTRUCTION CAUSING THE SUPER- 
CALL. 



as 
It 



INTfcRKUPT M»IT ELAPSED 

TnE PtRlPHEHiL DEVICE ASSUCI«1EU NiTH THE 
PROS. NUMoEh TYPED HAS NOT KESPDNDEU KlTH 
A PHOURAM InTERkUPT FOR AN tXTENOED 
PERIOD UF TIME. THE 2ND NuMBEk TYPED 
SnnuLD POINT AT THE INTERRUPT HAHtJUER 
FOR THE OEVICE THAT FAILED 
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QIAbNOSTIt LINKER 



6.1 PHO&RAN INITIALIZE 

THE DIAGNOSTIC LINKER INITIALIZES ITSELF 

AND INDIVIDUAL TESTS IN THE FOLLOKINS 

seuuence: 

1. systeh is reset, m»p option is 
deterhinto to exist or not exist 
and skitches are set up 

ACCOROINtLY 

2. ANY OTHER NECESSARY CONSTANTS 

ARE INITIALIZED 
(HtH ALLOCATION TAtlLES] 

3. INTERRUPT VECTOR TABLES ARE SET UP TO 
PROCESS UNEXPECTED DEVICE INTERRUPTS 

4. HEnORY IS SIZED IN IK INCREMENTS 

FROM t TO 32K AND BUILD A 2 WORD 
bIT MAP OF EXISTINS CONTIGUOUS 
MEMORY 



6. 



THE EXIST MAP IS 
AVAILABLE MAP AND 
CORRESPONDING TO 
MEMORY IS REMOVED 
SO THAT IT WILL 
AS A SCRATCH AREA 
(INCLUDES PROGRAM 
TABLES, INTERRUPT 
THE LAST IK OF HE 
BINARY LOADER) 
EACH TEST IS ENTt 
INIT. ENTRY POINT 
IF THE OEVICE THE 
OR NOT AND PASS I 
TO THE LINKER. 

(DEV», MASK AND 
ADORtSS) 

LINKtR THEN TYPES 
INFORMATION ALONG 
RUN LIST AND HILL 
TO SELECT OR DELE 
IF START KAS 202 



MOVED TO THE 

EACH BIT 
IK OF UITILIZED 

FROM THE MAP 
OT BE ASSIGNED 

TO ANY TEST, 

STORAGE, MEMORY ALLOC. 

MASKS AND STACK AREA AND 
MORY TO PRESERVE THE 

RED IN SEQUENCE AT ITS 
. OPTION TESTS DETERMINE 
Y ARE ASSOC. HITH EXISTS 
NTERRUPT SERVICE PARAM'S 



INTERRUPT SERVICE 

THE SYSTEM SIZE 
NITH THE PROGRAM 
ALLOU THE OPERATOR 
TE SPECIFIC TESTS 
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16.2 PR06R4M RUM 

ONCt T«t LINKtK HAS COMPLtTED »LL 
INITIALIZATION THE fOLLCWINS SEKItS 
OF UPERATIOnS IS LOOPED THROUGH 



1. LINHEH RANDOMLY SELECTS ONS 0^ 
THE INOIVIOUAL TESTS UNTIL IT 
FINUS ONE THAT IS NOT KAITINK 
FOR iNTERhUPT (KAIT IS BIT B OF 
THE Third WORD IN TtSf'l) AND THAT 
THE NEXT NANDO" NUHBEH FALLS HTHIN 
ITS ENTER LIMITS 

2. MEMORY LOCATIONS SCKLO 

AND SCRHI (SCRATCH L0« ANU HICH) ARE 

SET TO INDICATE THE LIMITS UF 

The SCRATCH AREA AVAILABLE TO THE TtSI, 

3. DATA CHANNEL LIMITS (UCHLO ANU UCHHU 
ARE CALCULATED AND ENTERED 

4. THE SELECTED TEST IS ENTERED AT 
ITS SPECIFIfeO EXECUTE ENTRY POINT 
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(>.4 INDIVIDUAL TEST DESCRIPTIONS 

i'.4.1 CHECKE^tlOARO RAN 

THIS MEMHRT tltCKER BOARD TEST IS A SUBSET OF OTHER MEMORY 
CHECKERBOARDS, A COMPLETE TEST OF AN AVAILABLE SCRATCH 
<REA IS COHPRISED OF THE FOLLOnINC SEQUENCE! 

CB.TK«B iREOUeST 1 TO 2IIIK OF SCRATCH, RANDOMLY RE- 

(LDCATE THE EXECUTE PORTION OF CHECKERBOARD 
llMTO SCRATCH AND GENERATE THE CHECKERBOARD 
(PATTERN 

CB.TK.l lUISTURB PASS-COMPLIMENT A SINGLE BIT IN EACH 

IDF THE FIRST 16 mORDS OF SCRATCH, SHUFFLE THESE 
InORDS 16 TIMES SUCH THAT THEY END UP IN THEIR 
(ORIGINAL POSITION, RE-COMPLIMENT THE SINGLE 
(BIT IN EACH NORD-PHOCEED KITH EACH GROUP OF 
(IS HORDS UNTIL ALL MEMORY HAS BEEN EXERCISED, 

CB.TK.2 (CHECK PASS-COMPAKE EACH dORD IN SCRATCH HITM 

(THE PATTERN EXPECTED 

CB.TK13 (FAST CHECKSUM MEMORY TO ENSURE THAT ALL DATA 
(IS INTACT (RETURNS TO CHECK PASS IF CHECK- 
(SUM DOES NOT AGREE.) 
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6, 4, J SC hEmDHY TtSI 

THIS MtMOHY TEST DOES A READ/HDDIFY /KKITt TO THE AVAILABLE 
SCHATCH AREA USING AN "ISZ" INSThUCTION.TEST IS BROKEN INTO THE 
FOLLOHINb CHtCHSl 



MM.TKl B 

MM.TK" 1 

HM.TK' a 

HM.TK* i 

Mh,TK> 4 

MH.TKl 6 

MM.TK" b 

H«.TK« 7 

MM.TK« IB 



URITE INTO EACH MEHURT LOCATION A MINUS 
ONE STARTING AT SCRLO AND ENDING AT SCRh 
VERIFTlNG EACH GOT THERE. 

READ A LOCATION BEFORE DOING THE ISZ 
TQ VERIFY IT HASN'T BEEN UISTURBED. 

ISZ DIDN'T SKIP 

LOCATION NOI li AFTER ISi 

OSZ SKIPPED-ERROR 

OSZ TST- LOCATION NOT -1 AFTER U3Z 

SAME AS 1, EXCEPT TESTING IN THE REVERSE 
DIRECTION 

SAKE AS 2, EXCEPT TESTING IN THE REVERSE 
DIRECTION. 

SAME AS 3, EXCEPT TESTING IN THE REVERSE 
DIRECTION. 
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ARITHMETIC TEST 




MUL/DIV TEST 

TEST »AS UERIVED FROM THE STAND ALONE 
UIV TEST, 
EMORY REALLOCATING IS DONE IN THIS TEST. 
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6.4.11 Ht*L TIWE CLOCK 

TmE real time clock runs *T 416.66 MEKT2. RUNTIME ALONG 
»IIM ACCUHOLATfcD ERROR CUUNT ARE PRINTtO AT 5 MINUTES 
15 MINUTES, 3H MINUTES ANO EVERY 36) MINUTES OF RUNTIME 
THtHtAfTtR. This TYPEDUT ALSO OCCURS AFTER EVERY ERROR 
TYPEOUT OR I^ A TTY KEY KITH Sn 4.1 IS TYPED. 

6.4.12 TELETYPE TEST 

THE TELETYPE TEST PRINTS A SINGLE LINE CUNSISTINli UF TME 
CHARACTERS SPACE TO I, THE TEST WILL ALSO ECHQ CHARACTERS 
AS TYPED. 
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7.61 ODT EDlTuR 

'.i REQUESTING THE ODT EDITOR 

TO ENTER THE ODT TYPE A CONIROL ON 

THE TTI. THIS CAN BE DONE AT ANY POINT IN THE 

PROI.RAM. 

7.2 RESPONSE 

ON ENTERING THE DDT A CARRIGE RETURN, LINE FEED 
ANC an f IS TYPED ON THE TTO. 

7.3 CONVENTIONS AND SYMBOLS IN COMMAND LINES 

CR PRESSINfc THE RETURN KEY IS REPRESENTED BY CR . 

LF PRESSING TME LINE FEED KEY IS REPRESENTED BY LF , 

7 PRESSING AN ILLEGAL KEY CAUSES THE ODT TO RESPONSE KITH 
A T. 

• ODT 15 READY AND AT YOUR SERVICE, 



7.4 COMMAND STRUCTURE 



AN ODT COMMAND HAS THE GENERAL FORMAT: 

[ARGUMENT) [COHMANOl 

ARGUMENT MAY BE ONE Of THE FOLLOWING: 

AUR AN OCTAL ADDRESS OR AN EXPRESSION OF THE FORM: 
X+X*X,,., 

WHERE EACH X IS AN OCTAL INTEGER, SEPARATED 

FROM THE FOLLOWING X BY EITHER ♦(PLUS) 
OR -(MINUS), LEADING ZEROS NEED NOT BE TYPED. 

N AN OCTAL INTEGER. 

A COMMAND IS A SINGLE TELETYPfc CHARACTER 

CHARACTERS USED TO OPEN/CLOSE LOCAllOiMS INCLUBEi 
n/ii i.|;kii iiLpn h,» 

CHARACTERS USED TO ENTER/EXIT OUT INCLUDE) 
"»0"(CTRL 0) "R" "P" 

CHARACTERS USED TO MODIFY CURRENT ARGUMENTS ARE! 
"RUBOUT" "♦" "•» AND THE INTEGERS e TO 7 

THE CMARACTcR "«" ALLOWS THE CURRENT ARGUMENT TO BE 
EXAMINE!; WITHOUT OPENING OR CLOSING THE CURRENT LOC. 



IBUIS MNMHT 

11 

»i 

aj 

»7 

iie 
11 

12 
IJ 
1' 
16 
lb 
17 
IB 
IS) 
219 
21 
22 
23 
24 
29 

2e 

27 

211 
29 
3k) 
31 
92 
33 



7.5 COKMANBS TU QPtN * LOCATION 



PENEO IS TYPEDUUT. 
IIS CONTENTS 
POINTED BY THt PDINTEK 



TmE memory location TO BE 

AOK/ OPEN TMt LOCATION AND PKInT 

,/ OPEN THE LOCATION CURRENTLY 

ANO PRINIT ITS CONTENTS 

♦ ADM/ ADD AUR TO TME POINTER, OPE 

PRINT IIS CONTENTS. 
-ADR/ SUBTRACT AOR FROM THE POINT 
PRINT AUDH CONTENTS, 
CLOSE THE OPEN L0C4TI0N KIT 
MODIFICATION OF ITS CONTENT 
CLOSE THE OPEN LOCATION KIT 
MODIFICATION UF ITS CONTENT 
SUCCEblNQ LOCATION, 
CLOSE THE OPEN LOCATION KIT 
ITS CONTENTS AND OPEN TmE C 
BY ITS CONTENTS 
-AOR/ CLOSE TME OPEN LOC»TION NIT 
ITS CONTENTS AND OPEN THE L 
BY ITS C0NTtNT»*AOR 
■AUR/ CLOSE THE OPEN LOCATION «IT 
CONTENTS AND OPEN THE LOCAT 
ITS CONTENTS-AOR, 
» CLOSE THE CURRENT LOCATION AND OPtN ",-1" 

LF CLOSE THE CURRENT LOCATION AND OPEN ",♦:!" 



N iME LOCATION AND 

tR, OPEN THE LOCATION ANO 

M OR mITmOUT 

S. 

M OR WITHOUT 

S AND OPEN THE 

MOUT MUDIFYIMG 
ELL POINTED 

HOUT MODIFYING 
OCATION POINTED 

HOUT MODIFYING ITS 
ION POINTED BY 



ifeJ020 MNMKT 

ai 

i)2 
»i 
f!< 
»i 
it 
tl 
ad 

ey 

li) 

11 

12 
13 
14 
li> 
lb 
17 
IS 
IK 
2J9 
21 
22 



7,6 OTHER COMMANDS 



RUUDUT THE RUBOUT KEY IS USED TO DELETE ERRONEOUSLY TYPED 

DIGITS EACH TIME THt RUBOUT KEY IS PRESSED, THE RIGHT 
MUST DIGIT IS DELETED AND ECHOED ON THE TERMINAL. 
IF THE RUBOUT KEY IS PRESSED RIGHT AFTER OPENING A CELL 
THEN IT ALLOWS THE MODIFICATION OF TME CONTENTS AS IF 
TmEY -ere typed JUST BEFORE THE KEY RAS PRESSED. 

P RESTART THE EXECUTION OF THE PROGRAM AT THE LOCATION 
POINTED BY SAVED AC3 , 

ADKR START EXECUTING THE USERS PROGRAM AT LOCATION ADR AFTER 
AN 10 RESET. 

K KILL THE STRING TYPED SO FAR. DOT RESPONDS WITH A » AND 
THE OPEN LOCtTION IS CLOSED WITHOUT MODIFICATION, 
PRINT TME CURRENT ARGUMENT (I,E, TYPING ".•" WILL 
PRINT THE ADRS OF THE LAST OPENED LOCATION) 



ISlim MNMKT 
36 

e? 

08 

Hi 

11 

12 
Ij) 
14 
IS 
16 
17 
ID 
19 

2ei 

21 
22 
2} 
24 
2b 
26 
27 
2e 

2il 



7.7 hOOIUCATIUN Of A LOCATION 



ONCt A LOCATION HAS BEEN OPENtD ITS CONTENTS CAN BE 
MODIFIED IN ONE OF THE FOLLOXINa xATSi 

1) TYPE THE OCTAL NUMBER OR A STHInG OF NUMBERS SEPERATED 
BY ♦ tiH ., FOLLOBtO BY CR , OH lF . IN THIS CASE THE SUM 
OF THE TOTAL NUMBERS TYPED-IN MILL bE DEPOSITED. LEADINli 
ZEROS NtEU NOT BE TYPED. 

2) TYPE ♦ OR - FOLLO.EO BY A NUMBER UR A STRINb OF 

SEPERATED BY ♦ OR -, FOLLOWED BY CR , OR LF , IN THIS 
CASE SUM OF THE TOTAL NUMBERS TYPED IN NiLL BE ADDED TO 
OR SUBTRACTED FROM THE PREVIOUS CONTENTS UF THE LOCATION 
LEADING ZEROS NEED NOT BE TYPED. 

5) ADDRESS ITSELF OR AN OCTAL NUMBER RELATIVE TO Th 

ADDRESS OF THE LOCATION CAN BE DEPOSITED IN A MEMORY 
LOCATION BY TYPING A . OR .tADR FOLLOWED BY A CR , OR LF 

4) A RuBUUT COMMAND (.IvEn RIGHT AFTER UPENING A 

LOCATION ALLOWS THE MODIFICATION OF ITS CONTENTS 
AS IF THEY BERE TYPEOIN JuSl BEFORE THE CUMMAND 
WAS ISSUED. 



Itict22 MN 

m 
ai 

^4 

Ob 
a7 
Hi 

»9 

1(1 Di«2;ie 

U 01)2^1 

12 1^^^^ 

19 n^i^i 

14 xnet 
lb iie2eb 

16 vtriet 

17 MP2B7 

le «it^2iid 

19 lt?2ll 
2b eiP212 
21 

22 erm 

2i l9C<2t4 

24 i!K21b 

2b ije2tb 

26 eP217 

27 il?22tl 
26 VS221 
29 ^K222 
30 

31 

32 

33 i)Clti4b 

34 

3b DUiSH 

36 

37 ^f^5l 

36 (t^ilSS 



B11375 



i!022tll 
il«l22EI3 

ueieii 

t)Pi22i«5 
iiei274 

■iciis2ti2 
l)0u2i>6 
£06212 
^Oit2ti2 

■ie33i4 



UH^("45 
(1^1)122 
001(1 I<btt 
font) CI 



I .TITL LiNKR 
IDIAGNQSTIC PROGRAM LINKER 

.LOC B 

DIRT 
lt;ONCURRENTLY .INK A VARIETY OF PROC, 
(AND I/O TESTS VIA RANDOM SELECTION 
(INTERNAL DEFS TO LINK FOR DEBUG 

,LOC 2iH 



SlRTll JMP »,n 
LINKR 

S1RT21 JMP ».♦! 
LINKR*! 

SIRT3: JMP »,♦! 
ESTRT 
JMP STRT2 
JMP .-:i 

STRUOTI JSR ».»2 
JMP STRT2 
OUT 

(stuff for odt 
Savo: 
SAVII 
SAV2: 
SAV3t It 

SAVCR: 
OP. en: e 
lupnl: h 



STFL6: 



RNSELI 



.LOC 4!' 
.BDEGG 
,L0L be 



(SIZE AND GO 

(SIZE AND RAIT FOR SELECTIONS 

(RESTART LAST TESTS SELECTED 

(START DOT DIRECTLY 



(-1 IF PRINT STATISTICS 



dltbl: 

U3=S": 



(-1 IF DELETE RANDOM RAIT FOR 

(FOR TTY/LPT TESTS 
(-1 IF DON'T PRINT ALLOC. TBL 



mH23 MNHHT 

Bl lU'UL MiUPLfc" SuSKDUTINt LImK 

fl2 ilftiii vMili ICDIS: COISP (CALL DISPiTCn 

<ii 

let rP»l>£ a LINKS FOR CALLS 

as i«S:R* must Bt H«ST «ITH ROM»P LAST 

(J6 (ANY CALL EXPANSION MUST BE MAOt bEI«fcEN THt T«U 

tfl M?i.54 .,(»2647 ASCkAI ASSCK IASSIGN scratch 

ab ,a7vi5t) 002666 ESCHa: tXbCh UXPANd SCRATCH 

US ^Hi,66 tVZHt RSChA: KLSCh IHELEASt SCRATCH 

la ;5HHS/ «!H27i6 GSCRAI SOSCR 

U »mB6<^ HiJ722 pchlF: CLF? ICAR. atluRN LiNt ftEU 

12 HCB61 «iPl364ei PZOCT! 2UC? UEHO SUPRESS OCTAL 

\i UBB62 «>l»3645 PDECI: POt? IDECIMAL PRINT 

14 a«n63 iBBJlSS ERRTX: tRT«T (TEXT TYPtOuT CALL 

15 <)eii64 -1?1713 RETkn: LRtTP (RETURN FROM TEST 

16 <ji>»6b tifiiit: ERPaO: tP*DR 

17 BlJi«i6B «)S»3255 ERPAC: tPACS 

lb Bicae/ (101742 AHANGl RANGN |RANOOM • GENERATOR 

ISI «PB7^ l)(!2«lb6 AUIVl: DIVIU IINTEGR UNSlGNEb OIV 

i\f Hl«kj71 ^1»44B4 EINTS: EINTP (ENTER INTR StRVlCE 

SI ^tfitTi HflJBje ERROI: EKROH (INIT ERROR TYPtOUTS 

22 »)?^73 a?3I32 ERROC: EKROE (APPEND TO ERR TYPEQUT 

3i ^fn74 Bfl2771» SETUL: StTLP (SET UP STRT OF LOOP 

24 „(ln7a <iPlJtllf< LLOOP: LOOPL (LOUP BACK TO SETUP 

25 .Hft'lb i«fl2?ll FRAnG! RANG3 (RAN »IS TO AC'S li),l,ANlj 2 

26 i)ti<i7/ «1H2747 ERRtT: ERRRT (2NU LEVEL ERR RETURN 

27 Hflnn »?2751 RETU2! RETN2 (2ND LEVEL NO ERR RETURN 

26 a?i?i *i?4eae auhap: amscr (assign scr to a och 

29 B01K2 0U4634 EDMAP: tnSCR (EXPAND DATA CHANNEL ASSIGN 

lu Bl«l(>3 Hl»46b2 BDMAP: ROSCR (RELEASE UCH MAP 



U'il24 HNHkT 

(II (TEST fARAHtTfcR LOCATIONS 

192 K01SI4 v^id^a CuRPRi B 

mi tiPlCb «^|/lf'*\f ST.LC: It 

vt4 m^iiib M^tgctici ST.LPi u 

e& (<l!l?7 tlHvlOtl^ ST. la: t) 

1)6 (CONTENTS OF LAST 3 RANDOM AC'S FROM RANG3 

ay arwic aPtitiBe rnacb: in 

flb id?lii oei^piBi'i RNACi: u 

«I9 <teil2 tIP/tlBP RNAL2: IS 

m (LINKS TO TYPtOuT HUUIINES 

11 e?llJ a«!3722 ICLF?I CLF7 

12 Kl?114 D0364S IPDE?I POE? 

13 n?115 a(>364!l lZOC?i ZOC? 

14 ii;il6 0193612 LHESS: MES? 

15 BBetiBB LCRLF» PCHLF 

16 l!!ill7 atl3641 LPOCTi POC? 

17 asiitjisl LZDLT" PZUCT 
lb it0«ll>62 LPDtO PDECI 

19 ( POKER FAIL AUTO RESTART LINKS 

2«l B712«) OB11251 PFAIL! PhRUP 

21 Jl?t2l Bl««>flt!Si PFAIS: a 

22 aPl22 «i!l«ni)B .BDfcGG! B (OTOS AUTO SRITCH 

23 l(ie>123 >lBt!BtlB K r 

24 BB124 BPanaU H 'CAT SRITCH FOR DIOS 
2» i)el25 «)BBSiBB B (PASS CNT FDR DTOS 

26 BB125 BFIflBBB 1 (DTDS STARTING ADURESS 

27 B8127 HBBBBB SRREGI B (SWITCH REGISTER DEFAULTS TO B 
26 BBlSiS BBBBBB ALTbLI B (ADRS MEM ALLOCATION TABLES 

29 BBISI BBBBBB PSTRTI B (FIRST LOC OF TST 

9B BB132 BBBB^B PENOA: U (LAST LOC 

31 BB133 BBB^UB RTTIM: B (ELAPSED RUNTIME IN MINUTES 

32 1)11134 BBBBBB STATSI B (HAP STATUS REG. 

33 aB135 177777 UDEVll -1 

34 BB136 BBBBBB TOTPK: B 

Si BB137 177777 TIMSn: -I l«B IT'S TIME TO PRINT 

36 ilB14«l KBBBBB EKTOT! B (ERROR ACCUMULATOR 

37 Bei41 BBBBBB EACtVI B (IB8«TT0 lei'LPT 

3b B8142 BBBBBB LASTI: t- (CHAR FROM LAST INPUT FROM TTI 

39 (SCRATCH AREA SIZE PARAMETER LOCS FDR TEST USAGE 

4H BB143 BBBBBB SCRLOi B (LOnEST LOGICAL SCRATCH ADRS 

41 BK144 aBBBBB SCRMI: B (HIGHEST LOGICAL SCRATCH ADRS 

42 BB146 uBBBBB DCHLOI B (LOR LOG DCH ADRS 

43 BB146 BfBBBB DCHHl: B (MlGH LOG DCH ADRS 

44 BBVI147 LZMAXiDCHHI*! 

45 BBII147 LPGB*. 



191 ilS14t)l .QIAC PSN«I!614»1 

91 HKlSm ,UI«C PuP>?616(ll 

*i <l6^4t)l ,UUSR S«VE>tlti24kil 

04 tlS26ilt .UUSK DTNN'tlSseat 
DA IDSvlcltll ,DItC MTPP'OnUHl 
Ub itSlUMl .UI»C MTSPiftllSBl 
a? BSoJMI .UI4C XFFPiftBliBl 

ee osizui .uiAC nFSP'Disiii 

05 \igi»VH ,DUSR PKTY > 4 
le ^0^047 TPtuRi47 

11 t!«0746 TP|.0C*46 

12 »61tS77 .OUbR I.RSTaDUl (i,CPU 



^ill«02 

«eiee3 

»ieiee4 



ei 

as 

«4 

as 

tib 
87 

as 

10 

11 eilxu 

12 l^leili |(I4V42D 
U moid l«2ekl0 
14 mien 042121 

lb laielb ee44»s 
lb eiliilb isiii^Jj 
17 Bl«ll7 b6«i177 

lb t)iei2ti e<ti44ti2 lhijkSi 

lU U1K21 uaiS47 



<iKiKiei 

illitlt) ia24t)l LINKR 
l«2»ieill 



)U-:HMT10NS H]H USER STATUS TibLt ACCESS 
.UUSP UST2i1>l(l«l 

.uu&R usTss*iee2 

.UUSR USTES*l«aj 
.DUSR UiiTNn>lee4 

I 

(LINKER MAIN LINE DISPATCH KOUTINE 
LOC 111^ 



SUB e.arSKP 
Aoc ^,^ 

STA B.LAUTO 

AOC f>,e 

STA H.PFAIS 
JSR LUSPR 



lAUTO STAHT ENTRY 
IMANUAL SELECT ENTRY 
ISET ENTRY TYPE S* 

(SET NOT PWH/FA RESTART 
(START DISPATCH 



ITHRDUSH INIT SEQ 



21 
22 



LTBLl 

INTtN 

JSR LUSPR 

LTflL2 (THROUGH RUN TABLE 
(DISPATCH ROUTINE 

(ENTER SUBROUTINES IN SfcO VIA TABLE SPEC BY CR3) 
(END UP EACH TABLE IS LRUNS MHICH MILL START LIS 
(BACK AT THE BEIsINNINS OF THE RUN TABLE 

LDA ^,^,3 (AORS OF UISPATCH TABLE 

STA H.LIDIS 

LOA 3,*LI0IS 

JSR e,3 

ISZ LIDIS 

JSR CKOUT 

JMP LOS.l 



24 tS10:2 ti214|g^ LOSPRl 

2b (I1M2J 040406 

2b e)lei24 k!964e5 LDli.ll 

27 JJ1I92S leiiililt 

20 ■))t)20 v:l<l4u3 

2U »llil27 «ICI44J1 

3a tll>)3e Bi90774 

31 i«iit3i tgeeiniati ljiiis: 

32 tlltl32 eied(l0d LAUTO: u 
3j (DKFInE SYSTEH macros for INDIVIDUAL TESTS 



34 
35 
3b 
37 
36 
3U 
4K 
41 
42 
43 
44 
4b 
4b 



.HACRCJ LCALL 

• l-ASCRA»lBll*100ille 



.HACHU NEXTT 



LMf;nL> 



LPCim. 



.LQL LPiB 
»1 

.LOC LMtML 

« ( IE5T PASS CTR 

l\ (TEST ERROR CTR 

1 (INTERRUPT TlHEUUI SWITCH 



U1B27 «N«KT 
til 

<d3 

i/ii f\»ii 
Itt VI1IA34 

■ileiSe 
a 1 tf 37 

^1^4^ lf>? 1 4b5 

11 011942 lrtl!1532 

12 «lllil4j 

13 lillvi44 

14 al«l4b 
u]lu4b 



(LTBLl-INIT SYSTEM UlSP«TCM T«BLE 
lEND OF T»BLE 15 URUNS - 



516 

SB 

OS 



vielJ^S LTBLl: 
■tl>137} 

0H132I* 
^044lb 
ilK14iil6 



i'1'14713 
ij«l«17 

l4Civ)eto? 



LSYbR 
GPHtiK 
LnStT 
LCINT 
LbIZE 
MVEl A 
Ubl32 
TINIT 
LPBSL 
LKUnS-1 



IKEliEl SVS 

ILIET • TESTS LOAOtD 

(SET UP RUNNING CONS. 

UNIT INTH VECTORS 

ISIZE HEHORY 

IMOVE EXISM TO AVALM 

(REMOVE USED COHE FHQM AVALM 

rINIT EACW TEST LOADEU 

(LISTS TESTS 10 8fc RUN 



IS 

16 

17 

IB Bli47 «l!il57t! LTBL2 

lU tll(lS<l ir!l2621 

2tl S1«>S1 >1?4e72 

21 t)t8>S2 0^17^6 

22 01X53 IKdlMd 

23 01tl54 ii]|l21tt3 

24 tiieib ^nixsg 
2b viiiDSb ><eitiiiiMe 
26 Bins; tmnnn^ 



ILTbl.2-RUN SVS DISPATCH TA8(.E 



LHANP 

lomap 

LUCHL 

LSTHP 

LSTaT 

CMSTK 

LRUnS 

tl 

«l 



INANDUM PROG SELECT 
ILOaD MAP OPTION 
tCALC OCHLO/MI 
(START TEST RUNNING 
(ADJUST RUN STATISTICA 



|ei>126 MNHMT 

ai ICKUDT 

82 I 

83 ill>l6« <l2ill42 CkODT: 

^4 eiesi I0ue3 

^S 1111062 Ii«ll4»0 

it i<ll2l63 ieil22n 

07 tllK<64 t93t)451 

da tttHfib 1434UD 

■*u tii^ee ^4(1142 

It) tllK67 «I94443 

11 <lll>70 024444 

U H1071 1H6414 

13 U1072 «i?il4U3 

14 i)llt73 ei>l6436 
lb idlit74 <iiei243e 

16 01071) 0(16441 CKKbVI 

17 0107b 024441 

18 01077 136414 
IV OllPO 000404 

20 01101 12&(>0ff 

21 011P2 044222 

22 01103 000416 

23 01104 024427 

24 ones 136414 
29 ours 000409 

26 01107 034051 

27 OlUd 174000 
2b ollll 054(161 

29 01112 000407 

30 01113 126401* 

31 01114 136414 

32 HlllS 000404 

33 01116 O340SO 

34 01117 174000 

35 01120 054090 

3b 01121 1P24O0 CK.EX( 

37 01122 024127 

38 01123 127120 
SSI 01124 127120 
4u 01129 129103 

41 0112b 002404 

42 01127 040137 

43 01130 002402 

44 01131 003314 GUDT! 

45 01132 000000 CK.S3I 

46 01133 000042 J42! 

47 01134 000017 N17> 

48 01135 000177 J177: 

49 01136 004146 IINP7: 
Sli 01137 000023 J23: 



CHfcCK IF TTI RfcOUESTS HAVE BtfcN INPUTTED 

8V THE OPERATOR. 

LLA 0,LASTI (GET LAST INPUT FROM TTI 
(SKP IS NtN INPUT 
(NON ENTEREJitXIT 



MUVL O.OaSNC 
JMP 0,3 
MOVZR 0>0 
LUA 2,J177 
AND 2i0 
STA 0,LASTI 
STA 3,CK.S3 
LDA 1,N17 
SUB» Uil.SZR 
JMP CRKEY 
JSR »GOUT 
JMP fCK,S3 
JSR fllNP? 
LOA 1,J2S 
SUB» l,3,SZN 
JMP ,*4 
AUC 1,1 
STA l.STFLG 
JMP CK.EX 
LUA 1,J42 
SUB* 1,3,SZH 
JMP ,*S 

LDA 3,DLTBL 
COM 3,3 
STA 3,DLTBL 
JMP CK.EX 
INC 1,1 
SUB* 1,3,SZK 
JMP CK.EX 
LDA 3,RNStL 
COM 3,3 
STA 3,RNSEL 
Sua 0,0 
LUA l,5MRkG 
AODZL 1,1 
AUDZL 1,1 
MOVL 1>1,SNC 
■JMP »tK.S3 
STA 0,TIMSM 
JMP »CK.S3 
OUT 


42 
17 
177 
INP? 
23 



(MASK FOR LOWER BITS ONLY 

(SAVE ACS 

(SKP IS RbOUESTED OUT 

(GO TO OOT EDITOR 

(RETURN 

(CHECK IF KEY ENTRY 

(CK FOR COMTROL S 



(SET FLAG TO PRINT STATS. 
(EXIT 

(CHECK FOR " KEY ENTRY 

(COMPLEMENT 

(STATE OF 

(ALLOCATION TABLE FLAG 

(EXIT 

(CHECK FOR » KEY ENTRY 



(COM TTY/LPT RANDOM SEL FLAG 



(SET SH SO TIME HILL FOLLOH 



Ikll429 

01 

ii 

04 Oil 

<ii ell 

(16 Dll 

«I7 «1 1 

oa till 

1» Idll 

Itl ^1 1 

11 till 

12 en 
U DU 

14 01 1 

15 till 
It 011 

17 mil 

16 1411 

la xll 

ze en 

21 »u 

22 on 
29 liU 

24 kill 

25 mil 



4iil ii)S4S»6 

41 1024135 

42 1241)19 
ti efle4«l5 

44 embiie 

45 «l?lbl76 

46 >iefi?l61 

47 1H2(I|0X 

se t94iii.}a 

91 estiij] 

92 011379 

9J <il004e6 

94 vneiis 

9!> iieMlS 

S6 1)24104 

97 tlSSdei 

Si) iiisueei 

91 t)2t)222 

92 101^89 
S3 «?il43(l 
94 i;i24tiD 
99 I(l4tl222 
9b e4tfle4 



r6N0 UF TES 
INEtO TO bE 
LST4T1 ST4 
Lll4 
COM 
JhP 
JSR 
UDE 
JSH 
*uC 
STt 
PKS1ATI LUt 
ISZ 
Jbp 
JSR 
TX6 
LU« 
J5R 
JSR 
LU» 
«0V 
JMP 
SuB 
Sl» 
STA 



T PASS, SEt 

RtPDRTEO 

3,L5T,3 

liUUEVI 
1,1, SNN 

.♦6 

»LMtSS 
VT 

•LZUCT 

a,uuE»I 
2,PSTKT 
-3,2 
.♦6 

»l,MfcSS 
9K 
1 ,CgRPR 
#UZUC1 
»UCKLF 
l9,aTFl.G 
fl,«,SNR 
LSXIT 

M,STFLG 
I9,CURPR 



IF ANY EXTKAnEQUS ERhOKS 



;SKP lUNEXP. INTA 
INONE RECID 



!PTK. TO XX.BIH 

(♦1 PASS CTK IMIS TEST 

INOT OFl.D«'Q 

(TYPE 95K HEAOEK 



;and PRUGk 

(check if want priniout 

(OF STATISTICS 
(NOBODY'S iNTtRtSTED 

(CLR FLAG 
(START "ITM B 



ai 

02 idll97 

>i3 tiii7e 

04 elt7l 
09 tlll'^ 
it 1111173 
97 81174 
as 101179 
ns 01179 
iKl «ill77 

11 ei2r«i 

12 til2ISl 

13 t)12ri2 

14 01273 

19 tii2e4 

19 ml2(i9 

17 Bl2e6 

19 tll2ei7 

1» 0121i> 

2(1 111211 

21 01212 

22 0U13 

23 01214 

24 01219 
29 01219 

26 01217 

27 01220 

29 01221 
ZV 01222 

30 01223 

31 01224 

32 01229 

33 0122b 

34 01227 
39 01230 

39 01231 
37 01232 
3a 01233 
3U 01234 

40 01239 

41 Kl23b 

42 01237 

43 01240 

44 «I1241 
49 01242 

46 01243 

47 01244 
4B ei249 
4h 0124b 
a 01247 
91 01290 



hiRT 

(PRINT 
009116 
0(19131 

024104 PKSTLI 
010104 
034492 
137000 
031400 
151005 
(100414 
ij2l375 
101005 
000767 
009061 
029379 
006092 
029376 
129004 
006092 
006060 
000797 

020122 LS(IT: 
101004 
000403 
034430 
001400 
010136 
034126 
020140 
101004 
000417 
024136 
030421 
146405 
000403 
034419 
001400 
044139 
014129 
000402 
000403 
034407 
001400 
061077 
0497/9 

061077 OTRET: 
001400 

000147 ALi:nAXt 
000000 LST.3; 
004000 US.NN: 
012000 US, mm: 



PASSES AND ERROR 
JSR »LCESS 
STMUR 

LUA liCURPP 
ISZ CURPR 
LOA 3,ALZnAX 
AOD 1,3 
UDA 2,0,3 
MOV 2,2,SnR 
JMP LSXIT 
LUA 0,>3,2 
MOV 0,0, SnR 
JMP PRSTL 
JSR fLZUCT 
LUA 1,-3,2 
JSR »LPOEC 
LUA l,-2,2 
MOV l,l,SZR 
JSR •LPDEC 
JSR fLCRLF 
JMP PKSTL 
LOA 0,.bOEGG 
MOV 0,0, S2R 
JMP .*S 
LOA 3,LST.3 
JMP 0,3 
ISZ TOTPK 
LOA 3,.I1DEGG*4 
LOA a,ERTOT 
MOV 0,0, SZR 
JMP OTHET 
LOA 1, TOTPK 
LOA 2,LS.NN 
SUB 2,1,SnR 
JMP .♦S 
LOA 3,LST.3 
JMP 0,3 
STA 1, TOTPK 
OSZ ,aDtGG'»3 
JMP .*2 
JMP .*i 
LOA 3,L5T,3 
JMP 0,3 
I.RST 

STA 1,>^,3 
I.RST 
JMP 0,3 
LZMAX 


4000 
1200C 



COUNTS BY INBIVIOUAL TEST 



(STEP IT TO NEXT 
(POINTS TO lEST 
(NOh TO CURRENT TEST 
(GET "XX. 00" ADRS 
(•0 IS TYPEO ALL 

(RETURN FROM HHENCE 
(GET PASS CTR 
(SKP IF TEST EXECUTED 
(TEST NEVER ENTERED 
(TYPE TEST* 
(GET • PASSES 
(PRINT IT 

(GET ACCUMULATED ERRS 
(•a DONIT PRINT 
(PRINT • ERRS THIS TEST 



(GET DTDS SM 
(SKP'NDT DTDS RUN 



(♦» TOTAL LSTAT CALLS 
(GET RETURN AORS 
(GET » ERRS 
(SKP IF NO ERRS 
(RETURN TO OTOS 
(GET » PASSES 
(IF TOTAL • 4000 
(COUNT RUN TIME 



(NOT 1 PSUEDO PASS YET 
(SET BACK TU a 



(KEEP RUNNING 
(CLEAR ERR 5W. 
(GO BACK TO OTOS 
(SAVE AC3 



HI 

04 lit 

Kb m 

196 01 
117 01 

KB Cll 
»9 01 
01 
01 



10 
U 

U 01 

la 01 
li 01 

15 01 

16 01 

17 01 

IB 01 

la 01 

20 01 

21 01 

22 01 
2^ 01 

24 01 

25 bl 

26 01 

27 01 
26 01 
2» 01 
30 01 



i51 
2S<! 
25] 
254 
265 
256 
267 
260 
261 
262 
26j 
264 
265 
266 
267 
270 
271 
272 
27J 
274 
275 
276 
277 
ite 
iifl 

ilt,2 
3JI3 
304 
3e!5 



020I>0V 
040427 
063K77 
060277 
0061 16 
004566 
024422 
006U7 
0fl61 16 
01 1202 
024133 
0016062 
024140 
125004 
006062 
1?2400 
034412 
054754 
000672 
102400 
040121 
042406 
006406 
0H1033 

000000 

000404 
001274 
001032 
001022 



IPOkEK f»lL »UTO KEST4HT/ BAIT fUH P[)»EK UP 
PhRuPI LUt e,» 



ST4 0,P«RSB 

M»LT 

InTUS 

JSR flMbSS 

Pf TtK 

LUi l,P>i(iii0 

JSR H.POCT 

JSP »L"tSS 

PTTtX*l 

LUl l.BTTIM 

JSR »LPOEC 

UU* l.EKTUT 

nov 1,1, SZR 

JS« »LPt)EC 

Sua 0,s 

LUt 3,tl>STPT 
3T» 3,LST.3 
JMP PHSTL-4 

GSTkT: Su9 0,0 

ST4 0,PF4IS 
ST4 0,>4LAUTO 
JSO »ALDSP1I 
LTaLl 

PaRS0: n 

JUP LSVSP 

4GSTHTI GSTkT 

4LAUTUI LAUTO 

ALOSPHl LUSPR 



(SAVE INTA ADkS 

IHALT THE CPU 

(MAKE SURE IDN IS OFF 



l»032 MNMHT 
81 



0)306 
01307 
01310 
01311 
01312 
01313 
01314 
01315 
01316 



0B1077 
102400 
040000 
040140 
040136 
040141 
126080 
044135 
001400 



ILSYSH-HESE1 SYSTEM 

ISEI LOGICAL PAGE 37»PHYS 37 

ISEI nPS"T»0 no map 'PS IF MAP OPTION 

LSYSRI I.RST 

SU« 0,0 

STA 0,0 

STA 0,EKTOT 

STA 0,TOTPK 

STA BjEACTV 

ADC 1,1 

STA l.UDEVI 

JHP 0,3 



ICL« 



ACCUM tRKS 



ruNEXPECTtO iNTfcRHUPT FLAG 
(EXIT NO MAPPING 



01317 076000 LS.K2I 76000 



IMB3S MNMKT 








Zl 










Zi 




ILXSET- 


SET 1 


UP SYSTEM 


li 




(UCmMAP 


AND 


INIT MAP 


di missti 


e22442 


LxSET: 


LO* 


a.'LW.Kl 


as B1321 


«i4ei4sc< 




STt 


a.LSYTB 


Hb «I1J22 


l04D4bt) 




STA 


B.LSETa 


■^7 B1384 


1024402 




LU« 


tiPKOGK 


06 I1I1J24 


l244tie 




NtS 


li 1 


0u eues 


^44436 




3T* 


l.LM.Ct 


It) eitJ2S 


103^444 


LHS.i: 


LU« 


2,LSETB 


U B1327 


ltl24Hfl 




Sua 


i,n 


U til.i9«l 


io4ieei(i 




ST« 


0,0,2 


19 K1391 


15l4loa 




INC 


2,2 


U 1111992 


U410tl? 




ST* 


Di0,2 


IS 101933 


1514101! 




INC 


2,2 


16 ID13J4 


1924430 




LUA 


liln.KA 


17 (1139S 


l^tjUBB 




COM 


19,0 


16 ei93& 


v14lHttlCi) 


LnS.21 


STA 


0,0,2 


IS (01937 


1514t)lil 




INC 


2,2 


20 itlJ4kj 


12S404 




INC 


1,1, SZR 


21 01341 


iae«l775 




JMP 


LnS.2 


22 k)l342 


Ij5ia43e 




STA 


2,LSETB 


23 eil343 


iilt)42« 




ISZ 


LK.Cl 


24 ttl344 


«lBa762 




JMP 


LNS.l 


2S KI194S 


I04242O 




SIA 


«,»LI«.K5 


26 11)1346 


10424201 




STA 


0,«Lki,KS< 


27 101347 


1014423 




OSZ 


LSET9 


26 1113910 


1124417 




LUA 


1,L«.K6 


2S tll95l 


a3B4l7 




LUA 


2,L".K7 


9V tll9S2 


iBi«iet)i» 




CUM 


0,V> 


31 «I1953 


1041?«B 


L>iS,3: 


STA 


0,0,2 


92 »1954 


I5i4«a 




INC 


2,2 


33 I9135S 


12S41t4 




INC 


1,1, SZR 


94 >)1356 


I0?«1775 




JMP 


L«S,3 



FON HUNNING 
OPTION TRAP UDCATIUNS 
rCET NMAX 



IbET UP MtM ALLUC 

(TABLES FOD 1 PHOG 

tlST 2 kROS 10 
FNXT 16»-1 



ISTORfc -1 lb TIMES 

)NEM end SYS TABLES 

IDO ONE MORE TABLE 
lOCM ALLOC TABLE 
1 (AVAILABLE 32K 

(HEAL END OF SYS TABLES 



ICLEAK CQHE EXIST MAP 



10094 MN 

01 

02 

03 01357 

04 D1360 

05 01361 

06 01362 

07 01963 

08 01964 
0» 01363 

10 01966 

11 01967 

12 01970 

13 01371 

14 01972 
IS 

16 
17 
16 

m 

20 
21 

22 01379 

23 01374 

24 0I37S 
2b 01976 

26 01977 

27 01400 

28 01401 
28 014«2 
30 01409 
91 01404 
32 0140S 



INOk SET UP JMP »IS IN MAP TRAPS 
020059 LDA 0,ICDI3 

040047 STA 0,TPAUR 

001400 JMP 0,3 

001004 Lk.KK USTNM 

000000 LK.Cl: 

177760 LI<,K4I -16. 

011372 LX.KS: UCHM0 

011373 UCHMl 
177776 L".K6I -2 
011366 LH.K71 EXISm 
000000 LSYTBI 
000000 LSETBI 



IttPUGK-UENEHATt; PROGRAM COUNT 
(THE FOLLOWING SUBROUTINE SIMPLY DETERMINES 
fHO" MANY TEST PROGRAMS ARE IN COSE 
lALUNG KITH THE DIAGNOSTIC LINKER 
(ZMAX-LAST LINKER ZLOC»»TESTS INTO PROGK 



024410 
022410 
111000 
1224tl0 
040406 
102400 
041000 
001400 
000147 
001001 
000000 



GPRGKI LDA 
LUA 
MOV 
SUB 
STA 
SUB 
STA 
JMP 

KLZMXI LZMAX 

ISrZMl USTZM 

PROGK I 



ItKLZnx ILAST LINKER ZLOC 
0,#ISTZM (LAST ZPAGE FILLED 

0,2 

1,0 (AC04NUMBER TESTS 
0, PROGK 

0,0 

0,0,2 
0,3 



HtdJS MNMkT 








ai 




(SET UP 


UH32L »N0 MIGHH 


a2 




lEXISTM 


• nis 




Hi bU?o 


^84412 


L&IZES 


SI* 


J.LS.SJ 


04 iauei7 


VI04415 




JSR 


«SZi2 


«!> ^Klu 


«>40411 




ST» 


l»,UP32L 


vib eii4i 1 


ti247u6 




LUA 


1,LS.K2 


a7 4H41Z 


lPl74ajl 




AND 


"•I 


0b >tl41J 


USiad 




MUVb 


1.1 


a!) KiMin 


12^727 




MUVZR 


111 


IK M141S 


t2b22K 




MUViR 


1.1 


11 m4io 


>l444t94 




ST» 


l.HIGhK 


12 kll417 


^.I7lh9404 




J«P 


LSUH 


13 ^142kl 


«1W«51V1K 


LS.S3: 


r 




14 B1421 


nanKBB 


UP32Li 


id 




IS bll422 


il^DUB? 


HIGHK! 


Id 




lb 




L5IZR! 






17 eH42J 


«)1»2775 




JnP »LS,S3 



(SIZE e TU j2K 

0.UP32L lACia'LAST AJKS IN 32K 
IS BITS PMYb PAbE 37 



»AC1«LAST PHYS PA(,E132K) 



UN CASt NOT J2K OR NO MAP 



101)39 MnMNT 

m 

02 
03 
04 
05 
0b 
07 
0b 
08 
Iki 
11 



<ll424 >|S4435 MaZ32: STA 

0t42S 12b4ti0 SuB 

12 tll42a »l3il431 LUA 

13 H1427 13301)0 AOD 

14 V1430 il2S000 Ll;A 
lb X1431 12<I000 COM 
lb 01432 ei4100ei STA 
17 0143^ 021001* LUA 

lb ei]434 122405 sua 

III 0143b 000420 JMP 

20 0143G 090422 STA 

21 01437 049000 STA 

22 01440 141300 MOVS 

23 01441 1012^0 MUVK 

24 01442 101200 MUVK 
29 01443 024417 LUA 
2b 01444 123400 AND 

27 01449 030416 LDA 

28 0144b 006416 JSP 

29 01447 101001 MOV 

30 01490 063077 HALT 

31 01491 024407 LUA 

32 01492 129400 INC 

33 01493 125133 MDVZL* 

34 01494 000792 JMP 

39 01459 020403 M32SZI LDA 
3b 0145b 002403 JMP 

37 01497 001777 KIKI 1777 

38 01460 000000 M32TEI 

35 01461 000000 XMS32: 

40 01462 000037 K37: 37 

41 01463 011366 KXIST: EXlSM 

42 01464 002407 HS.LU LMAPB 



(M5Z32-MEMnHY SIZER 32K 

(DOtS NOT USE MAP OPTION 

(SETS EXIST BIT FOR CDNTISUOS MtM TO 32K 

("ILL NOT SIZE NNN CONTIGUOS MEM 

(ALSO ASSUMES THAT EX1SM«0'S 

(I.t.-CMAPB SHIP ON RtTURN IS NONSENSE 

(SIZES IN U INCH EXIT AC0«MIiiHEST AVAIL ADHS, 

I 

3,XMS32 ISAVE 



I0FOR FIRST U 
11777 FOR End of IK 

)*CURKEnT IK FIELD 
I6ET CELL 
ICMNG BITS 



1.1 

2.K1K 

1.2 

1.0.2 

1.0 

0.0.2 

010.2 t«COM MEM EXISTS 

1,0. SnR (AND mEILL skip 

M32SZ rLST MAS N0NEXI5T 

2.M32TEM 

1.0,2 (RESTORE CELL 

2.0 

0,0 

0,0 

1,K37 

1,0 (ACB'PHYS PAGE • 

2, KXIST lADRS EXIST TABLE 

»M8,Ll (SET EXIST aIT«l 

0,0. SKP 

(•*««0CAN<T HAPPEN EXIST SIT HAD TO 

1,M32TE (ACl'LAST IK TOP ADDRESS 

1.1 

1,1, SNC (SKP IF LAST CELL ■32K 

MSZ32*2 (NOT DONE SIZINb 

8,M32TE IAC0<HIGHEST AVAIL, 

*XM$32 



04 nU6b 
ei5 (01467 
as ai470 

i)7 111471 

88 01472 

l»y 191473 

10 01474 

11 01475 

12 01476 

13 01477 

14 019110 

15 019ei 

16 01902 

17 01303 
IB 

19 

Sii 

21 

22 
23 

24 01604 
2!> 01M35 

26 01&06 

27 016(»7 

2a 01S10 

29 01611 
90 01612 

31 01613 

32 01314 

33 01616 

34 01616 

36 01617 
3b 01620 

37 01521 
36 01622 

39 01623 

40 01624 

41 01325 

42 01626 

43 0162/ 

44 01630 
46 01631 



054413 
030413 
034413 
024413 
021000 
04140^ 
151400 
176400 
126404 
000773 
002401 
001465 
01136S 
01 1370 
177778 



(MVtTA-MOVE ThE E«I3T M«P 

(INt THt »VAIL»BLt MAP POSIIIDN 



HVETAi STA 
LOA 
LUA 
LDA 
LOA 
STA 
iNC 
INC 
INC 
JnP 
JmP 
XMVtTi KVtTA 
KtXI^PI EXISm 
KAVMPI AVALM 



3,XMVET 

2,HtXMP )A2«STP EXIST 

3,P<AVMP |A3«STB AVAILABLE 

1,K«2 (•-2 FOK COUNTING 

0,0,2 raDHO 

0,0,3 (TO NQRD 

2,2 

3,3 

1 ,1,SZR ISKP IS DONE 6 

.-5 

•XM»ET ( 



054416 
102400 
026415 

006422 
022414 
106000 
006417 
026412 
022412 
006414 
022411 
026411 
006411 
002401 
000000 

001004 
001421 
001002 
001003 
001371 
001372 
002327 



KM2: -2 

)UBt32-SET UP USUABUE SCRATCH LIMITS IN 32H 

lALL COME ABOVE 32K IS ASSUMED TO BE UStABLt SCHAtCM 

(CLtAK AVAILABLt BITS FOR TMDSE AKEAS USED 

(SO THAT THET HILL NOT BE ASSIGNED AS A SCRATCH AREA 

ITO ANY TEST 

(SUBR CBLI^" IS USED TO CLEAR AVAILABLE BITS 



UBL32: 



XUBL3i 
KNMAX: 
KUP32: 
KSTSS! 
KSTES: 

klstb: 
klEIB: 
ublim: 



STA 

SUB 

LUA 

JSR 

LUA 

MOV 

JSR 

LllA 

LUA 

JSR 

LDA 

LOA 

JSR 

JMP 



USTNM 

UH32L 

USTSS 

USTES 

LSYTB 

LSETB 

CbLIM 



3,XUBL3 >SAVE RETURN 

0,0 

l,fKNMAX 10 TO NMAX 

»U8lIM (PROTECTS PROGRAMS 

0,»KUP32 (LAST ADRS IN 3S!K 

Z,l 

»UBLIM (PROTECTS LOAUEH 

1,»KSTSS (STRT SYMBOLS 

0,#HSTES (tND SYMBOLS 

•UBlIM (PROTECTS SYMBOLS 

0,»KL5TB (STRT LINKER TABLES 

l,»KLeTB (END LINKER TABLES 

•UBLIM (PROTECTS LIN^EH TABLES 

»XUBL3 (RETURN 



10038 MNMRT 










01 




(TINIT' 


■TEST INITIALIZE 




02 




(SEUUtNCE TMROUBM THE INITIALIZE ADDRESSES 


03 




(FOR EACH TEST 


LOAOED ALONG WITH LINKER 


04 




(1 POINTER FDR 


EACH TESTS PARAMETERS 


06 




(IS IN 


ALL USEE 


1 LUCATIONS ABOVE ZLOC 


06 01632 


054434 


TINITI 


STA 


3, «TINI 




07 01633 


102400 




SUB 


0,0 




08 01634 


040433 




STA 


0,NPROG 


(PROG TO INIT 


09 01636 


026546 




LUA 


1,«LR0GK 


10 01536 


034431 




LDA 


3,NPR0G 


(NEXT PROG TO INIT 


11 01537 


166415 




SUBS 


3,:l,SNR 


(SKP IS NOT DUNE ALL 


12 01640 


002426 




JMP 


»XT1NI 


(EXIT ALL PRDGS INITED 


13 01641 


020540 




LUA 


0,LR.K1 




14 01642 


117000 




ADD 


0,3 




15 01643 


031400 




LOA 


2,0,3 


(GET INIT ADRS 


16 01644 


020121 




LCA 


0,Hf AIS 




17 01545 


101024 




MOVi 


0,0, SZR 


(SKP IF P/F RESTART 


16 01846 


000407 




JMP 


TINIA 


(NOT RESTART 


19 01547 


021002 




LDA 


0,2,2 


(GET «AITI ShITCM 


20 01650 


101045 




MUVU 


0,0, SNR 


(5KP»MAYBt DELETED 


21 01651 


000404 




JMP 


TINIA 


(RESTART NOT DELETED 


22 01652 


021377 




LDA 


a, •1,2 




23 01653 


101045 




MDVO 


0,0, SNR 


(SKPnPROG WAS SELECTED 


24 01664 


000410 




JMP 


XT1NI.2 




26 01655 


102460 


tinia: 


SUBC 


0,0 




26 01656 


041375 




STA 


0,-3,2 


(0 PASS K 


27 01557 


041376 




STA 


0,-2,2 


(0 ERR CTR 


28 01660 


041002 




STA 


0,2,2 


(CLEAR BAIT INT Sn 


29 01661 


1B1003 




MOV 


0,0, SNC 


(SKP IF P/FAlL RESTART 


30 01562 


6(41377 




STA 


0,-1,2 


(CLRS INTA WAIT CTR 


31 01563 


007000 




JSR 


• 0,2 


(AND INIT THIS TEST 


32 01664 


0104t|3 




ISZ 


NPROG 


(STEP TO NXT PROG 


33 0166S 


000750 




JMP 


TINIT*3 


(AND 00 AGN 


34 0166b 


000000 


XT [Nil 









36 01667 
36 


000000 


NPROGI 










llDBJS HNMkT 






J!l 






JLHANP- 


■ kJNOUMLY SELECT 


Ct2 






|SC*N *»ITInG for iNTtI 


dj 






ItNlEh 


«NY TEST COMPUt 


a4 






IIF "ONt tNTEK KANDUH 


as 






;1F TEST SELECTtO IS « 


!1b 






IEENER41E » 2N0 NUMBEH 


JI7 






ISEE IF 


■ IT IS BETWEEN 


[ia 






IIF SU 


ENTEK PRUGKJM I 


119 


01b7<! 


^54S12 


I.H«nPI 


ST» 3,LK.S3 


IP 


«137l 


1H24«11« 




SUB >*>>! 


U 


Blb72 


ii3B5«)7 




1.1J» 2.LK.M 


12 


^lb73 


/listef 


LPRLll 


L0» 3,B,2 


U 


Blb74 


175J'B5 




HUV 3,3»Sn« 


I' 


«)157b 


>i?a433 




JhP LPBL2 


lb 


ISl57b 


v*2b4B2 




L04 1,2,3 


to 


«lb77 


IZbHHS 




1UV 1,1, Sub 


17 


Vil60^ 


<il><:429 




JMP LPSIE 


18 


nibeii 


1251H3 




MUVL l,l,SNL 


lb 


tllbdi: 


^ni/1432 




JnP LPRtO 


2e 


Hlb^S 


«l2!)777 




Lu* 1,-1,3 


21 


«Hb»'4 


125i»b5 




HUV 1,1, SnH 


22 


eibS^b 


e?iii42(i 




JMP LPSIE 


aj 


«ilbi"b 


^34133 




LU» 3,HTTIN 


24 


(llb?7 


166414 




SUBK 3,1,SZK 


2S 


« 1 b 1 n 


ii(ft<415 




JnP LPSIE 


26 


albU 


^i\Hllt 




STA a.CuRPR 


27 


albl2 


i)ei6ii6 




JSR fLHESS 


28 


iilbl3 


«f!1717 




LP.TX 


29 


«iibl4 


«l241tl4 




L0» 1,CURPR 


3*1 


itlblb 


«ie6e61 




J5R tPZUCT 


31 


Hlblb 


itmne 




LU» 3, a, 2 


32 


Hlbl7 


10241111 




SUS lt,1 


3.1 


lilbtt 


U41777 




ST4 e,-i,3 


34 


eib2i 


■,4i)137 




ST» a,TIMbi< 


35 


Wlb22 


«)lol4fl 




ISZ EKTOT 


3b 


i)lb23 


IJJlH4ai 




JWP ,*1 


37 


alb24 


«ll!»)745 




JMP LK»hP*l 


3b 


tllb2b 


lPll4«ia 


LHSlE: 


INC e,e 


39 


0tb2b 


isuisa 




INC 2,2 


4e 


lillb27 


^fia744 




JMP LPRLl 


41 






)N0 TEST H«ITJNG TO PI 


42 


elbSvl 


«106067 


LPRL2: 


JSR *«PANS 


43 


01631 


l!<b{tt)d 




MUV «,! 


44 


i!lb92 


^32451 




LU» 2,»LR0GK 


46 


01633 


<if6a7fi 




JSR •ADIVI 



» PSOGHAM 
RKUPT SalTCMES FOH INTR DOME 
TED INTA 
SELECT MOUE 
AITIMS INT4 SELECT ANOTMER 

CHECK TO 
THE ENTRY LIMITS SPEC 
F NOT SELECT ANOTHER TEST 



(START OF TEST LINKS. 

IGET TEST LINK 

ISKP IS TEST EXISTS 

IND ONE InTR OOnE use RAN 

IGET INTR S« 

WAITING INI OR DISABLED? 

|nO Try next TEST 

)SKP.«AIT 9IT STILL ON 

lENTER THIS TEST 

(GET INTA ELAPSED TIMER 

(SKP IF ACTIVE 



IGET CUR RUN TIME 
(SKP«NUN TIME ERR 



ITIME ELAPSED MESS. 
IPRINT PROGH 

(FORCE TIME TYPE 



ITRY NEXT TEST 
ROCESS INTERRUPT RANDOM SELECT 



(DIV RAN/«PRDbS 



1S1H4? MNM 

ai 

«2 

<ai ^1634 

04 1I163S 

it tll63b 

06 01637 

197 llllb4B 

flB (I164J 

<»9 111642 

It) vilb43 

11 I1I1&44 

12 «I164S 

13 8il64b 

14 kilb47 
16 dtbio 

16 blbSl 

17 idlb62 

18 olbbj 
tU >I16S4 
2KI 

21 mlbSb 

22 eilbbb 

23 ill657 

24 lelbfiKi 
ti BlbSl 

26 I916S2 

27 tll663 

28 kll664 

29 tll66a 
3K tll66b 

31 01667 

32 (116781 

33 81671 

34 el672 

35 III1673 

36 1111674 

37 Iill675 

38 eilb7b 

39 m677 
4n H17?a 

41 B17?l 

42 i9l7«2 

43 ||I17I»3 

44 B17?4 
46 tJl705 



(SEE IF NEXT RAN* FITS 
(BUT DO NOT ENTER TEST 

»4^Hl4 LPRGO: STA B,CURPR 

1213^444 LUA 2,LR.Kl 

ll3flB!l ADO !l,2 

D35PHV LDA 3,0,2 

054131 STA 3,PbTRT 

031«lidl LuA 2,1,2 

ISieiuS MOV 2,2,SNR 

032441 LUA 2,*LW.K9 

051)132 STA 2,PENDA 

U14132 DSZ PENDA 

031402 LDA 2,2,3 

151132 NDVZL* 2.2,SZC 

O0O76B JMP LPRL2 

030133 LUA 2,RTT1M 

ISISOK INCR 2,2 

1S150I* IMCL 2,2 

051777 STA 2,-1,3 

(IF ACSJ«1 DELETE ALL 

034150 LDA 3,RNSEL 

}75ei04 MUV 3,3,SZR 

000411 JMP LPRGA 

006067 JSR *ARANG 

034131 LDA 3,PSTRT 

025403 LDA 1,3,3 
122433 SUBZ« 1,0, SnC 
000744 JMP LPRL2 

025404 LDA 1,4,3 
122»32 AUCZ» l,B,SZC 
000741 JMP LPRL2 
020104 LPRGAS LDA 0,CURPR 
103020 ADDZ 0,0 
105120 MOVZL 0,1 
127120 AUDZL 1,1 
107000 ADD 0,1 
022410 LDA 0,»XSYTb 
123000 ADD 1,0 
040130 STA B,ALTBL 
002402 JMP »LR.S3 
000147 LR.Kl! LZMAX 

000000 LR.S3i t) 

001405 LROGK: PHOGK 

001004 La.K9: USTNM 

001371 XSYtSI LSYTb 



BET-EEN TEST ENTER LIMITS 
IF IT IS uaITInG InTA 
(CURRENT PROG • 
ILAST LINRR ZLOLtl 
ia2"Pntr to PARAM ADRS 

(START AOURES Of PRG 

(GET STRT nxT prog 

(•0 IS LAST PRG SEL 

(AND >E USE NMAX 

IAS THE END OF PROG 

1-1 FOR REAL END OF PROG 

|C»1 IS kAITInS INTr 
ISELECT OIFF PROG 



RANDOM SELECT DELAYS 
ISM SET? 



(DELETE DELAYSil 
IGET NEh RANDOM 



IGET PRG LKR LIMIT 
IGET MIGM LINIT 



(PROGRAM « 

l«2 

»«4 

M16 

(•IS 

(♦START OF SYS TABLES 



|BH<1 MNMKT 

ai 



(LSrRP-ST»RT PR0GH4M 

lENTEH TEST SELfcCTEU «T ITS EXECUTION ENTRY POIiMT 

inirBft e)5«4ii)7 lsthp: sta 3,l.ss3 

LOA 2,PSTHT 

LUA 0,1,2 ;SET EXEC ADRS 
STA ei,LS.Il 

JMP (LS.!! (ENTEK TEST 
(URETP-RETURN FROM TEST PROS CALL 
*)17ia B6«ll?; LRETP! INTEN 

JnP »L.bS3 I 



17 II117U Kli)i!4i9' 



'.4 

1 
t 
1 
1 

14 idl73J BB5215 <15><l2>PH0b. NU, C 



111714 «!«24tt1 

11 01715 tici«ll!ue L.SS3: 

11! B1716 t<8;nnil» LS, li : 

13 B1717 Bl»b215 LP.TXI 



,TXTE («15><12>INTER»UPT "AIT ELAPSED 



l()n42 HNMKT 








il 


IkANGN 


-RANDOM « GENER 


02 


l&PIN 


»'S OUT IN A HU 


a3 01742 ti4443^ 


RANIiN; 


STA 1,RN.S1 


i*4 01743 idiilUr 






STA 2,»N,S2 


eS 01744 03lJ431 






LUA 2,RN.K1 


Bb al745 B?t)431 






LUA 0,RN,C2 


Z7 0174b 024426 






LDA 1,RN,C1 


08 0174/ 133404 






AND 1,2,SZR 


M» 0l75lfl 000404 






JmP ran.i 


10 01751 1KU22 






MUVZL B,0,SZC 


11 01752 191408 






INC 0,0 


12 01753 040423 






STA 0,Nn.C2 


13 01754 024424 


RAN, 11 


LUA 1,HTAHL 


14 01753 133S0n 






ADD 1,2 


15 01756 025000 






LUA 1,0,2 


lb 01767 12300? 






AUD 1,0 


17 01760 04)00? 






STA 0,0,2 


18 S11761 024416 






LOA 1,KANNM 


1» 01762 123300 






ADDS 1,0 


20 01763 04011^ 






STA 0,RNAC0 


21 01764 040413 






STA 0,RANNM 


22 01765 024405 






LDA 1,Rn.S1 


23 01766 030405 






LUA 2,»N.SSI 


24 01767 010405 






ISZ RN.Cl 


26 01770 001400 






JMP 0,3 


2b 01771 001400 






JMP 0,3 


27 01772 000800 


RN, 


.Sll 





28 01773 000000 


RN, 


,S2I 





2S 01774 000000 


RN, 


,Cl: 





30 01775 000007 


RN, 


,K1 I 


7 


31 0177b 123456 


RN, 


.C2: 


123456 


32 0177/ 000000 


RA^JNMI 





33 02000 002001 


RTABLi 


RTABL*! 


34 02001 027247 






027247 


36 02002 146651 






l4SbSl 


3b 02003 162724 






162724 


37 02004 071352 






071352 


38 02005 034565 






034665 


3ii 0200b 115272 






116272 


40 02007 047135 






047135 


41 02010 113623 






113523 


42 V12011 094411 


RAIaGS: 


STA 3,RN,S3 


43 02012 004730 






JSR RANbN 


44 02013 111000 






MUV 0,2 


45 02014 004726 






JSR RANbW 


4b 02015 105000 






MOV 0,1 


47 0201b 004724 






JSR RANGN 


48 02017 044111 






STA l.RNACl 


4U 02020 0S0112 






STA 2,RNAC2 


50 02021 002401 






JMP »kN,S3 


SI 02022 000000 


RN„ 


S3: 






MUHRY PDHGET THE MATm 



(7 FDR MASKING AT 8 
(CYCLIC CONSTANT 



IROTAT C2 EYEHY 8 



)T0 GET NXT SUM VAR 



>NEN sum in VAR 
ILAST RAND 



IFILL AC0 TO 2 nlTH R,»N « I S 



01 

02 
«i 

«i 
as 

^7 

At! 

11 
12 
13 
14 tl2<i2J 

^^ iii2«)e4 

16 e2«i20 

17 U2ill2Ci 
16 112^27 
19 ti2^3^ 
2kl kt2031 
21 kl2ii}2 
2i! «l2e>3J 

23 ^2u34 

24 tl2tl9S 

25 «i2tl3e 
2b \ilt6i7 

27 U2040 

28 02041 
28 «l2i942 

30 »I2«|43 

31 k)2ki44 

32 «I2<I4!> 

33 tl2tl46 

34 02(147 

35 H20Stt 

36 tlftlSl 

37 02<IS2 

38 02093 
3k 112054 

40 02III&9 

41 0209l> 

42 02US7 

43 0206e 

44 112061 
ii 02062 

46 02063 

47 bl2064 
46 02069 



«i94441 
0234titi 
02!>4tll 
04kl433 
^44433 

10t4^«M 

^4M432 
0^6067 
<t30426 
191400 
109000 
^^6070 
030423 
006425 
III06424 
000415 
^1^420 
000766 
020416 
1106417 
^06416 
t!00407 
024410 
010411 
1064)14 
000771 
1)34407 
0014t)2 

«iei405 

00«i775 

■^00000 
Id00000 

t900000 
002407 



IHMbEL-i<*NC)UM HAP StLtCl 

|»»NDUHLY StLtCl 4 BIT IN * n»P 

iCiLL li MiUEl 

I JSR RMStU 

, ThYPTh IPDINTS AT MAP SUE" 

I MAPAOhS ISTAHT UF MAP AURS 

UF A 1 BIT IS NUT FOUND IN TmE MAP 

[AFTEH A » OF RANOOn TRYS » TU THYPIR 

(A SEUUfcNIIAL SEARCH UF TME MAP lb M4UE 

)IF NU 1 bIT EXISTS EXIT IS MADE TO CALL*3 

|0TMEH«ISE exit is 10 CALL*4 "ITM AC^'BITK 

IIHIS ROUTINE IS USED BY ASCRA tSCRA ANU ADMAP 

I rO SELECT SCRATCH AND OATA CHANNEL ASSIGNMENTS 

RMSEL: STA 3.XRMSE 

LUA 0,»0,3 

LUA 1,1,3 

STA 0,RM.P1 

STA 1,RH,P2 

COM 0,0 

STA 0,Rn.P3 

JSR *ARANli 
2,RM.P1 
2,2 

MOV 0,1 

JSR »ADIVI 

LUA 2,RM.P2 

JSR »ICMPo 

JSR »ICMPH 

JhP RM.PN 

laZ RM,K3 

JmP RM.Ll 
RM.L2: LDA 0,Rn,P3 

JSR »ICMPB 

JSR »ICMPB 

JMP HM.FN 

LQA l.RM.Pl 

IS2 RM.P3 

SUB 0,1, SiR 

JMP RM.L2 

LUA 3,XKMSE 

JMP 2,3 

ISZ XRMSE 

JMP Rm.FN-2 



LOA 
INC 



lUET RAnOUM 



[REM IN ALO»BIT SEL 

(SKIP IF an »1 
ICHNS IT 8K TU SKf 
•FOUND I EXIT 



IGET NXT SEU OIT 

»SKP IF •! 

10 BIT AND SKIP 



ISKP IF SRCMEl) kMOLE TBL 



INO FIND EXIT 



rm.fn: 

RM.Pl: 
RM,P2: 
RM.P3: 
XRMSE! 
ICMPBI 



lat144 MNMNT 

01 

02 

03 02066 1024,I>1 OIVIDI 

04 02067 £54412 

09 02070 B)34412 

06 02071 125120 

07 02072 101100 01. Lit 
0tl 02073 14241? 

»y 02074 142400 

10 VI2079 129100 

11 02076 179404 

12 02077 »00773 

13 02100 tl024i!l 

14 (12101 t,00000 DI.S3I 
19 02102 177760 Cl.KlI 



lOlYlU-UlvIDE ACl BY AC2 
(LEAVE "ITH REM IN AC0 



SU8 


0,0 


SIA 


3, 01. S3 


LDA 


3,DI.K1 


MUV^L 


1,1 


MOVL 


0,0 


suaa 


2,0,S<C 


SUB 


2,0 


MUVL 


1.1 


in: 


3,3|SZR 


JmP 


01, LI 


JMP 


*UI.S3 



-10, 






CMaPB 



02 


1HT 










|CH*NliS 


: STACK POSITIONS IN MEMODY 


aj M?i»ij 


054452 


chstk: 


ST< 3,CMS«V 




94 102174 


iflab0b7 




JSR »AR4M, 




05 M2105 


101203 




MUVK 0,0, SNC 


lalTS 14/15400 


06 vl21«b 


101202 




HQVN (0,0, SZC 


ITMEN Change stack 


07 e>21«'7 


000454 




JMP SPLAY 


IPLAY l«lTh STACK 


08 




rcHtCK 


TO SEE If- STACK 


UK BEFORE CHANuE 


09 il211tl 


0712m 




MFSP 2 




Id tl211 1 


024445 




LUA 1,STAU« 




11 02112 


050445 




STA 2,h«STK 




12 li:'21U 


132414 




SUB« 1,2,6ZR 


ISKP»bTACK UK 


li «12114 


(004537 




JSR SKEKR 


(STACK IS FUNNY 


14 ttSlia 


151300 




MUVS 2,2 




li M211t) 


151225 




MOVZH 2,2,SnH 


;SKP IF STK NUT AT 401 


16 (02117 


000421 




JnP ChPAG 


(MOVE IT tLSE«HtRE 


17 




IbTACK 


IS NUT AT 400 KELEASt IK PAGE 


lb 




lAFTER 


KtSTORINC STACK 


TO AUR5 400 


19 aziJn 


034441 




LOA 3,CMSK1 


1400 


2ei U2121 


.054435 




STA 3,STACIR 




21 W2122 


06k.277 




INTuS 




22 0212.3 


075001 




MTSP 3 




23 02124 


060177 




InTEn 




24 0212S 


074001 




MTfP 3 




25 ^2126 


030414 




LOA 2,CMPAG*2 


lAVALM 


2b U2127 


020431 




LUA 0,SIKPG 


IPHYS PAG» 


27 1<213«| 


1J1005 




MOV 0,0, SnR 


ISHO NOT bE PAG0 


2tl H2131 


0?4522 




JSR SKEKR 


(STACK IS IN t«KOK 


29 02132 


006430 




JSR tCHSKl+l 


ItMAPB MAKE IK AVAL 


ila 0213J 


102401 




SuB 0,0, SKP 


UBIT HAD TO GO TUl 


91 02134 


H04517 




JiR SKEKR 


(THIS CaniT happen 


32 02135 


040423 




STA 0,STKPG 




33 «l213b 
34 


002417 




JmP fCHSAV 




35 

3b VI2137 


000037 


STKUW: 


37 ILInIT 


STACK TO 32K 


37 




(KAmBQC 


ILY SELECT IK OF 


CORE TU mlv THE STACK : 


3B 02140 


U04663 


CHP»g: 


JSR HMStL 


(SELECTS IK CURt 


3U 02141 


002137 




SfKLM 


("ITHIN LIMIT 


Ae 02142 


011370 




AVALM 


(UF AVAL CORE 


41 KI2143 


0?2412 




JMP #CH!>AY 


(NONE AVAL ID USE 


42 02144 


04«|414 




StA »,STKPG 


(SAVE PHYS PAGE 


43 02145 


1013*10 




MOVS 0,0 




44 0214K 


103120 




AUOZL 0,0 




45 02147 


(04^4^(7 




STA 0,STAUR 




46 02150 


060277 




INTUS 




47 02151 


060001 




MIFP tl 




46 02152 


060177 




iNTt^ 




41j 192153 


0610*1 




MTSP B 




50 02154 


0B24U1 




JMP »tHb»V 





ll.046 MN 
01 

02 112155 

03 02166 

04 02167 

05 02160 

06 02161 

07 H2162 
0tl 

09 
10 

U 0216.9 

12 02164 

13 02165 

14 (02166 

15 H2167 

16 0217(0 

17 ri217l 
lb 02172 

19 02173 

20 02174 

21 02175 

22 02176 
23 

24 

25 02177 

26 kl2200 

27 02201 
26 02202 

29 02203 

30 02204 

31 02205 

32 02206 

33 02207 

34 021^10 

35 02211 
3b U2212 
37 02213 

36 112214 

39 02215 

40 0221b 

41 02217 

42 02220 

43 02^21 

44 02222 

45 02223 

46 02224 

47 02225 
46 

49 02226 

50 02227 

51 (02^30 

52 02231 
5.) 02232 

54 02233 

55 02234 
5b 



MkT 

0000k;0 
f I n «i (K p ? 

VI000(O0 
000000 
000400 
0a24B.7 



0712111 
126000 
13300" 
044411 
060277 
n710k^l 
0614,91 
0250tol 
060177 
122414 
004456 
002757 



/J00000 
0414427 
044427 
0S0427 
054427 
101200 
040426 
«il07/l 

0004(12 

000406 
006441 
002234 
024000 
006435 
006411 
034414 
030412 
U 2 4 4 1 
020412 
101100 
0204104 
06B177 
002000 

0B3174 

(f00000 

0!>0000 

00000n 

000000 
005215 
000000 



CmSaVI 

STAUR: 

nhSTk: 

S1KPGI 

CHSKll 40 



([lO SOME fUNNY THINGS rtlTh STACK TO 
(IRT TO GUOf ir UP 
S^'LAY: MFSP 2 

ABC 1,1 (-1 

AUD 1,:2 

STA 1,STKIM-1 

InTOS 

MTSP 2 

PSH 

LUA 1,1,2 

INTtN 

SUBo 1,0, SZh 

JSR SKERR 

JMP »CHSAV 



(STK INTA FlG 
(KELOAD STACK POINTER 



((AC0) GET THERE OK 
(NOt PSM ERROR 



(STACK UVtRFLOW ROUTINE 


STKIN! STA 0,HTSV» 
STA l,STSV;l 
STA 2,aTSY2 
STA 3,STSV3 
HUVR 0,0 
STA 0,STSVC 
ISZ STKIN-1 
JMP .♦S 
JMP .♦« 
JSR *SKbRR>l 
STKTZ 
LUA 1,0 
JSR »SKERR-2 
J5R »bT.K6 
LUA 3,STSV3 
LUA 2,STSV2 
LUA 1,STSV1 
LUA H.STSVC 
MOVL 0|0 
LUA 0,STSVB 
INTEN 

JMP He 



(PRINT ERR MESS, 



(kait Fur oheratoh input 



SI.KS: KtY6 

STSV0: 

STSvi: 

STsy2: 

srsv3: 
STSVC 
SIKTZ 



TXTE l<I5>«12»bTACK UVER(-LU" ERROR »l 
NOLOC 



ii, 

■J7 il225« 

Mb <l?lib5 

Ml M2Zbo 

to »2<>S7 

11 B22611 

12 U22ei 

14 tl226,i 

16 

ICi il22e<l 

18 H2266 

2H 1)227^ 

21 H2271 

22 02272 

23 «1227J 

24 02274 
2!> 112273 
2b ei227b 
27 (D227; 
2EI u2J0ti 
2» mlii'l 
3» >l23i^2 
il H2i?3 
32 02312 



(if 3641 
/M3612 
f 54/2l» 
«i f 6 7 7 6 
.•H23»3 
^■24H2(« 
flBb772 
1-24676 
■•!«B77l' 
^24675 
/(»e766 

K34675 
«.fi<l277 

u74?ml 
«ieoi77 

/5466fi 
»2«)666 
IHI^bS 
/■HSebl 
^3^645 
/>iab664 
1024191 
^?«177S 
^4a657 
«i«i26S3 
<1«IS215 
142412 



IbTACK IS IN tKHtlK iQhghO*. 
ini>.t EHBUR TYPtOUT 

PUC7 

MtS? 
SstKK: ST« 3,2IS 

JS» »SKtHH-l 

STKIX 

LUl l>2t> 

JS« •SKt»H-2 

LUJ l.STiUH 

JiH »Sl<tR"-2 

Lu4 1,N«STK 

JiH *SKlNN-2 
.•KtbTuPt STaCh TQ 4»)(t 

LU» 3iChSiM 

INTDS 

WTSH 

MTFf J 

INTtN 

ST» 3,ST»0R 

"UV f(,B,SNR 

JMP »CMb»* 

LDA 2,CMPtB*2 

JiR fCHbKltl 

SUB H,0,SKP 

JMP .-2 

ST» Bl.STKPG 

jmP #CHi»» 
STKTX: .IXTE l<iS><12>ST«CK tRHQK<15><12> 
EKHOR* EXPECTED 4CTU»L<1 S><12> 1 



I40HS EhP ntTtCTEU 



(»HfcRt iiTACK 5H0 BE 



|»MtRE IT'S AT 



(MAKE IK AVAL 
IIP NOT PAGt Bl 



;1TIS RtLtASEB 



1WH48 MNMkT 








31 










Hi 




;cauln- 


'CLEAK AVAILABLE 


33 




MCO'LC 


IhEST AURb ACl^H 


34 




(SINCE 


SOnE USEU AREAS H 


US 




lUCCASIQUALLV 2 


PASSES Tl 


36 U2327 


054426 


CoUIm: 


STA 


3>>CBLH 


37 H2331'. 


ll«13^^ 




MCjVS 


0,0 


36 112331 


126300 




MUVS 


1.1 


3i> (12332 


101228 




MaVZR 


0,0 


lia Id2333 


18122B 




MClViR 


0,0 


11 kl2334 


12622a 




MOViR 


1,1 


12 02336 


12322CI 




wbVZR 


1,1 


13 i)233b 


031)424 




LIJA 


2,K37C 


14 02337 


143403 




AND 


2,0 


15 fc234« 


147403 




AND 


2,1 


16 02341 


040417 




STA 


K.CbLkR 


17 02342 


044417 




STA 


l,CHUPR 


U 02343 


020415 




LDA 


0,CBL«R 


19 02344 


030413 




LDA 


2,KAVLM 


20 02343 


006411 




JSR 


»XCMPB 


21 JI234b 


000777 




JMP 


.-1 


22 a2347 


020411 




LUA 


0,CBU«R 


23 023SO 


010410 




ISZ 


CBLXR 


24 02351 


0244tC> 




LUA 


l.CBUPR 


2b tl2352 


106404 




SUB 


0,1, SZR 


26 02353 


300770 




JMP 


.-10 


27 02354 


002401 




JMP 


»XCBLM 


28 02353 


000000 


XCBLMI 


3 




2U 02356 


002407 


xcMPs: 


CMAPB 




31) 02367 


011370 


kavlm: 


AVALM 




31 02360 


000000 


CUL^RI 


3 




32 02361 


O0Of30 


CbUPH: 


3 




33 02362 


000037 


H37t.: 


37 





ITS BtT»EtN LIMITS 
IGHEST ADHESS 
AY OVERLAP IN PAGES 
HRQUGH CMaPB kill be KEU 

IPOS IK 
(FIELD BITS 
(FOR ADRS LIMITS 
(IM AC AhO 1 



(LUST IK FLO 

(MGmST IK Flo 

IL«R INCS TO«UPh 

(AVAILABLE MAP 

(COM BIT IN AVAIL MAP 

(KENT 0-1 HAKE IT 1-0 

(ACO'LST CLhEO 

(♦1 L»R IN CASE NOT OUNt 

(SKP IS ALL RED UNAVAILABLE 



ei 

92 

iij 

94 

26 112,16 

«7 192.36 

ne vi2,i6 

ev t<236 

\la «I236 

U J12.J7 

12 il2i? 

13 X237 

14 bl2ct7 

15 <lti7 

16 K12J7 

17 «12J7 

18 B2J7 

20 Iil4lf 

21 u24e 

22 i924e 

li ei24t< 

24 K24l> 

29 viite 



t)4tl421 
1264e>tl 
1X1220 
1231^^ 

l24eKie 

78 1144415 

1 ueiDi" 

<I250I12 
«ilu4t 1 
1233tl« 
kl3ld41« 
1474k)0 
146414 
l754tjlA 
ei2 1^204(12 
BJ lil?14u(< 

MS10377 



IGE1P«-GET 
lACe'ALLOCt 

iketjhn wit 
iskip exit 

iTHt INTE1.K 
GETPAi ST» 

sua 

MbV 
MUV 
CUM 
STl 
LUl 
AOD 
LUA 
ISZ 
MUV 

Uu« 

AND 

SUB 
INC 
LUA 
JMP 
Pi 



PHYSICAL 
TIUN TA8UE P 
M AC1»PH»SIC 
IP TmE ALLOC 
tTY OF ACa I 

B.GPA.ei 

I. I 

1.1 

111 

l.GtTP. 

2,ALTdL 

^.2 

lf2.2 

GeTP. 

1.1 

2,K.377 

2,1 

2,1.S£R 

3,3 

e.GPA.e 

«.3 



SSIGNMtNT 

OSITIOn 

AL PAGE ASSIGNnENT 

ASSIGN UOtS NOT 1377 
S PRESERVEO 



lll'MQKO » I'EVEN/OUD 

ISKP SKAP If tVtN BYTE 
;A0RS dp ALLOCATION TABLE 
(♦ bOKO POSITION IN TABLE 
12 PAST CIR AND OCH CUN'IR. 
rSKP S«AP IF EVEN BYTE 
(SWAP 000 BYTE TO LKR 

(MASK PHYSICAL PAGE « 
1377 IS 128* »k PKOTEC 
rSKP EXIT PAGE ASSIGNED 



GPA.tll 
GETP.: 
K.377: 



377 



ItJBSa MNI 

al 

02 
tl3 
34 

06 

iie 

87 

t!B 

»» t<24e7 

le tl24la 

11 «I2411 

12 >t2412 

13 11)2413 

14 U2414 

15 «I241S 
lb t):4ie 
17 tl24]7 
IB »24?lil 
IS 102421 
2(1 K)2422 

21 02423 

22 ^2424 

23 >I2426 

24 0242b 
26 III2427 

26 •t243tt 

27 142431 

28 III2432 

29 02433 

30 III2434 

31 02436 

32 02430 

33 02437 

34 02440 

36 tl2441 
3b 02441i 

37 02443 

38 02444 
3U 02446 

40 02446 

41 02447 

42 02450 



040436 
044436 
060436 
1KS22K 
12522I!i 
12S22D 
126220 
1330011 
024431 
107400 
1240081 
044422 
126421! 
126100 
010417 
000776 
021000 
050414 
13ir>00 
113526 
151002 
17340(1 
1B70(«B 
146400 
046405 
020405 
024405 
03CI40S 
0Ill4iqE1 

000«0Pt 
000000 
000000 

000000 
1100017 



ICMAPb-COMPLIME 
(COMPLIMENT THE 
(IHt STARI ADKS 
lACe CONTAINS U 
(BITS 12T0!b«» 
IblTS 9T0114W0H 
ITMDSfc 7 BITS A 
rSKIP ON EXIT I 

cmapb: sta 

STA 

STA 

MOVZR 

MOCZR 

MUVZR 

MUViR 

ADO 

LDA 

AND 

COM 

STA 

SUBi 

MOVL 

ISZ 

JMP 

LOl 

STA 

MOV 

AN02L 

MUV 

INC 

ADD 

SUB 

STA 

LDA 

LOA 

LDA 

JMP 



NT MAP BIT 

STATE OFAMEMORY MAP BIT 

OF THE MAP IS INAL2 
P TO 7 BITS OF ADDRESSnITH 
bITS TO SHIFT LEFT 
U POSITION IN MAP 

RE THE PHYSICL PG « DF A IK OF MEM 
F THE BIT IS GOING 1-0 

0, cn.se 

l.Cn.si 

2iCM,S2 

0.1 

l.l 

l.t 

1.1 

1.2 

1,K17 

0.1 

1,1 

l.tCTR 

1.1 

1.1 

CCTR 

.-i 

a , t , 2 

2, CCTR 

1.: 



(POSITION HORU a IN ACl 



)AC2«TAliLE CMAP) ADRESS 

(ACl»«PLACES 10 SHIFT 

(FOR COUNTING SHIFTS 
(AC1>0 C'l 
(POSIT BIT 



CCTR! 

CM ,so; 

CM, si: t 

CM,&2: 
Ki:'! 17 



(GET MAP nORD 
(SV AURS 
(FDR BIT »0R 

0,:,$NR (NOT e IN RESULT 

2,:,SZC (OR IN CARRY BIT 

3,3 (IS SKIP »HEN EXIT 

0,1 (FORM REST OF 

2,1 (BIT XDR 

l,fCCTR (PUT nEh hORO BACK 

0,CM.Sa 

l.CM.Sl 

2,CM.S2 

0,3 



lia^ai ►"^M«' 


r 


lai 


ICOISP-I 


»2 


lOIWECT 


idJ 


(TO TME 


III 


IC»LUS 


v»6 


1 


ae 


I 


JI7 


1 


gi6 


tCALL'' 


'^a 


I4SCRA 


lit 


(ESCR* 


u 


;«SCS» 


12 


inSCRA 


U 


)bSCRt 


t1 


ISSCR* 


IS 


IHETBN 


le 


• *R*''iU 


17 


lAOnAP 


le 


ItDnAP 


19 


(HDMAP 



LINKtR CALL DISPATCH ROUTINE 

5 MEM ALLOCATIun and OThtR CALLS 

CORRECT HANDLtR FUR PROCEiSIM. 
ARE MAUE AS KOLLUhS: 

LLALL CALL" URAGt LOCS »CALL AURS 

EHRUH RtTURN 

NDRMAL RETURN 
(.ILL 8E ■ Tn ONE OF IHt FOLLOHINl. 

ASSIGN A SCRATCH AREA 

EXPAND iCKATCH AREA 

RtLfcASE SCRATCH AREA 

MOVE TEST TU SCKATCM 

SQ TO SCRATCH FOR EXECUTION 

SHUFFLE SCRATCH AREA ASSISNtD 

RETURN FROM TEST EXECUTION 

RANDOM « FENERATION 

ASSIGN DCH MAP 

EXPAND DCH MAP 

RELEASE DCH FROM MAP 



JUBS? MNM 

02 112451 
«i «)?462 
04 H2453 

0/ >]2496 
tttl »24S7 

llA <l246l 

It 024ei> 

li U24b4 

14 e>24es 

15 i!24ee 

lb D2467 

)7 1)2470 

lb 02471 

19 02472 

20 0247J 

21 02474 
22 

23 
24 
23 
2b 

27 02S10 

28 02511 

29 02S12 

30 02S13 



RT 

0?!bil6 
002473 
024S11 
00bll7 
020501 
024501 
030501 
00b072 
0t)0401 
020477 
024503 
030477 
00b073 
000401 
030131 
033006 
17S120 
00041b 
00S21S 
144411 



175220 
054402 
002431 

00000n 



(ILLEGAL SUPERVISOR CALL TYPEOUI 



ICALL: 



Kalt; 

I 
I 
I 

(ICALX- 

I 
ICALX: 



ITEXT 



ITTPE PR* AC'S ETC 



IINSTRJUTION CAUSING TRAP 



JSR »LMtSS 

ICALT 

LUA IfCD.LA 

JSR tLPUCT 

LDA 0,CD,S0 

LDA 1, CD. tit 

LDA 2,CD,S2 

JSR fbRHOI 

JMP .tl 

LDA 0,CD,S3 

LDA l.CD.PP 

LDA 2, CD. IN 

JSR *ERRQC 

JMP ,*\ 

LDA 2,PSTRT 

LDA 3,6,2 

MOVZL 3,3 

JMP ICALX 

.TXTE C«15»«12> 

ILLEGAL SUPER CALL AT ( 



TRAP RETURN IF ILLEGAL CALL BECAUSE OF USESH 
MAP REGISTERS 



MUV2R 3,3 
S1A 3,ICLX.3 
JMP *ICLX,3 



»Ace-i- 



ICLX.3! 



18063 MNMHT 

"l ISYiTfcM CALt UISP«TCM BOUTINE 

ti2 MSSu matii cuispi st* f),CD.sfi 



«< lil231ti «5ia442 

tis mm? «i;4442 
"t Hsasm i^«e45i 
e? eiati «i3484e 

08 D2S22 021400 CUGLC! 
Hy il2iii iiS4441 

le 02524 aiidii7 

11 Ki2!>2b «i304jS 

12 U262b 15001110 

13 K2527 157400 

14 02330 054435 

15 02531 blS4435 

17 02532 D30435 
la 02533 142433 
lU 02534 000715 

20 02535 024433 

21 1925311 122032 

22 02537 000712 

23 02540 14264l» 

24 02541 115220 

25 02542 175220 

26 02543 175220 

27 02544 020412 
26 02545 024412 
2y 02546 030412 

30 02547 0Jl74b4 CO.tX! 

31 02550 101011 

32 02551 010413 

33 02552 010412 

34 02553 0344u6 

35 02554 0S0177 

36 112555 002407 

37 lABQVt 
3B 02556 0ei00ti0 CO,1>0: 
31* 02557 000000 CD, 51! 

40 02560 000000 CU,S2: 

41 02561 000000 CD,S3S 

42 02562 001777 K1777: 

43 02563 000000 CU.IN: 

44 02564 000000 CO. LA! 

45 02565 000000 CD, LP: 

46 02566 000000 CU.HP! 
<7 CALLS! 
48 02567 100010 

'» calle: 

50 02570 100S70 

51 02571 01»1060 CUODT! 



STA 1,CD,S1 
STA 2,CU,S2 
STA 3,CU,S3 
JSR »CODDT 
LUA 3,46 
LUA 0,0,3 
STA J.CU.LA 
STA a.CU.IN 
LUA 2,K1777 
COM 2,2 
AND 2,3 
STA S.CU.LP 
STA S.CU.PP 
OETEKMINt :p it is 



LLA 

SUSZ* 

JMP 

LUA 

ADC2« 

JMP 

SU6UR 2,0 

MOVZR 0,3 

HUVZH 

MUVZR 

LDA 

LUA 

LUA 

JSH 

M0«» 

ISZ 

ISZ 



ICK FDR OPEKAIOK HEOUEJiTS 

ISET PC 

I6ET CALL 

ISV LGICL AORS 

;8AVE INSTRUCTION CAUSING TKAP 



(SAVE LOG PAGE 
!SAVE PhYS. PG» 
A VALID CALL 



ICALL 
1, CALLE 
1,0, szc 
ICALL 



l(AC3)=CALL<l 



2, Calls istart of calls 
2,0,snc )nusT Ba«> 

(ILLEGAL CALL? 
rLAST VALiD CALL 
(MUST Bfc =< 

UNWALID CALL? 
(CREATE CALL ADKS 
IMOv 4 K 
3,3 
3,3 

0,CU.S0 
ItCU.Sl 
2,CU.S2 

•AStRA,3 (CALL JSR 
e.B.SKP (fcRKOR kET 
CU.LA (NORMAL +1 RETURN 
CD. LA (TO GET PAST JSR 
LUA 3,CU.63 
INTfcN 

JMP •CD. LA 
JMP RETURNS TU USER 







1777 








LCALL ASCRA 

ASCRA-ASCRA«1B11*100010 
LCALL RUNAP 

RUMAP-ASCRA«lbll*ie00l0 
CKOUT 



10054 MNMRT 

01 

02 

03 

04 



06 02572 05442S EilTPA 
06 02573 02S130 
<37 02574 192400 
08 02575 125220 
08 02576 151100 

10 02577 150000 

11 02600 050416 

12 02601 030130 

13 02602 133000 

14 02603 025002 

15 02604 010412 

16 02605 125300 

17 02606 034411 
16 02607 1S7400 
1» 02610 107300 

20 02611 010405 

21 02612 125300 

22 02613 045002 

23 02614 012130 

24 02615 002403 
26 02616 000000 EnT.21 

26 02617 177400 ENT.KI 177400 

27 tl2620 000000 KnTPAI 



(ENTPA-ENTER FHVSICAL ASSIGNMENT 
(THE PHYSICAL PAGE • IN AC0 IS ENTEREU INTO 
(THE MEMORY ALLUCATION TAbLt ASSOCIATED WITm 
(THE TEST That is CURRENTLY ACTIVE 



STA 


S.XnTPA 


LUA 


1,»ALTBL 


Sub 


2i2 


MUVZR 


1.1 


HCJVL 


2>2 


CUM 


2.2 


STA 


2.ENT.2 


LUA 


2,ALT8L 


AUD 


1.2 


LDA 


1.2,2 i 


ISZ 


ENT.2 1 


MUVS 


1.1 1 


LDA 


3,ENT.K 1 


AND 


3,1 


ADDS 


0.1 1 


ISZ 


ENT.2 1 


MUVS 


1.1 J 


STA 


1.2.2 1 


ISZ 


•ALTBl ( 


JMP 


•XNTPA 



(GET » ENTRIES 

(ACl •HQRO « 
(AC2»eVEN/0DD BYTE 
(SKP/NSKP EVEN bYTE 
(N3KP/SKP ODD BYTE 
(AORS OF ALLOC TBLE 
I* hORO » 

(♦2 TO GET BY CTRS 
(5KP IF EV bYIE 
(GET ODD 8YIE LUH 
(177400 MSK UPR BYTE 

(PHYS PG« ENTERED 
(SKP IS 000 BYTE 
(REPO EVEN bYTE 
(PUT ENTRY BACK 
(♦1* OF ENTRIES 



ItlkSSS MNMkT 


11 






■92 






ca 






3d 






e& 


162081 


«ie2<el 


146 


a2bS2 


i«i24Ke 


37 


OSbJJ 


H4<1143 


i!B 


t12t>24 


^4»144 



;LDM»P-LQ»0 m»P option fOS FIKST LEVEL TEST 
lAOJUST TnE CONTENTS UF SCRLO *ND SCHUI 
IPRQTtCI »LL PAGES NOT «EU 6Y TEST 
LOWAP! 



SAVt 
Sub 
SI A 
STA 



il, SCRLO 
e,SCRnI 



>iy k99t>25 t;rig4ti4 



JnP LC.NH 



maae HNMKT . ., 

ai ,nAP OPTION IS SET UP FOR A FIRST LEVEL TEST 

Hit L«.ON! 

Si «)S626 BSaSBl NTBN 

84 B2627 BB23(i3 UQT>'AI UETPA 

05 H263B HB1777 Ln.S2I 1777 



lH5lb7 MNMHT 
12 

'It 



(MAP OPTION DOES Ntn fcXIST 

(SIWPLir StT LIMITS 10 SCRATCH ANEA ASSIliNtO 



»2b31 «fi677S UM.NM: JSR »LGTPA 

a2b32 atiKi774 jmp lm.un 

tl269j IZbSlUkt nuvs 1,1 

B2634 12712B AUDZL 1,1 

a2b3S M44U3 STA IjSLRLO 

BB (12636 tlCI6771 UM.L4: JSR *LGTPA 

E!U «!2637 HBa767 JnP L«,ON 

Id it?64U 12S3ui4 MUVS 1,1 

U 112641 127120 AUOil. 1,1 

12 i)2642 tl3a76S LDA 2,LN.K2 

13 B2B43 13JP^« ADO 1,2 

14 Iii2b44 05111144 STA 2,SCRMI 
16 «i2645 ii>i4mei inc a.fi 

16 1112646 «!?B77H JnP LM.L4 



ISKPiACl PHyS PAGt* 
(EXIT NO 4CKATCM 



ILQ"«PI«ST PMYS IK 
)5KP»ACl«PHV5 Pli» 
(EXIT SCRHI ADJuSTEO 

IPGK POSIIIQNED To PUTS 



INO TtST CAN HAVE 32K IF 
(MAP OPTION NUNtXISt 



ISI058 MnmHT 








ai 




frtSSCK^ 


-ASIGN A 


SCRATCH AREA 


a2 




;HAnI)OMLT ok SEOULNTIALLY IF NECESSARY 


^3 




(oSSIEN IK bCHATCM TO TESt SKIP ON EXIT 


04 




(NO SKIP IF MtMORY ALREADY ASSIGNED 


it 




(OR NO 


SCKATCH 


AREA AVAILABLE TO ASSIGN 


Db 




AliSCRl 






»7 B2647 


0S2401 




Save 




«6 «l265i) 


054414 




STA 


3, AS. S3 


0» tlZbSl 


022130 




LUA 


0,fALTaL (GET DlKtS ASSIG 


Id 02692 


101004 




MOV 


0,0, SZR (NOT«0 INVALIO 


11 02693 


000407 




JMP 


AS. XT 


12 «12&54 


006411 


A!..G]: 


JSR 


*MSEL (SELECT A PAGE 


13 02659 


001422 




HIGMK 


(MAX « IK PAGES 


14 02656 


01 1370 




AVALM 


(AVAILABLE MAP 


15 02697 


000403 




JMP 


AS. XT (NO CORE AVAILABLE 


16 02660 


004712 




JSR 


EnTPA (AC0»PHYS PAGE* ENTER IT 


17 02661 


012403 




ISZ «A5 


.S3 


IB 02662 


004737 


AS.XTl 


JSS 


LOIAP (LOAD MAP OPT, SET SCRLO 


IB 02663 


062601 




RTRN 




20 02664 


000000 


At ,S3S 







21 02665 


00;a023 


MSEL! RMStL 





10059 fut 
J:i 

36 

H/ «l2666 

^b t42e>e/ 

«» D2b7a 

lu il2b71 

11 H?o72 

12 

13 

14 bi:b7j 

lb Vl2b74 

lb «2b7a 

17 02b7b 

18 ia2b77 

19 H27fln 
2a a27?i 

a27l?2 
«>271«J 
2i i«27C<4 
24 kl2;ii3 
2b »27{lb 
26 U27f7 



|t«SCH-fcl<P»ND SCRATCH »KE« ASSIUMtD 
rlF MAPPING OPTIPN tXISTS RiNUOn SELECT 
(NO MAPPING npT. TNY NEXT StOUENTUL 
THEIUHN is 10 CALL tl NU SCHATCH ASSIbNtD 
(KETURN CALL +2 U SCRAICM «AS tXPAnOtO 

exsch: 



21 

22 



ti624^1 
<l54775 

lKl»1t>5 



lOt^A^PI 
1«1^^U0 
I1VI6437 
»!63H77 
1214t<H 
^3H756 

lt<lCBl 
Kl^«l755 
4l>b4ti3 
«;e3(l77 
^?«I7S4 
K»?24u)7 



SAVE 
STA 

LUA 

MOV 

JMP 



;« IK'S ASSIUNEO 



3, AS, S3 

Jl,»ALTaL 

e.ei.SNR 

AS, XT ICAnT EXPANO b ASSII.NEO 
rnAPPINU OPTION DUES NOT EXIST ASSII.N NtXl 5EU :IK 
/UNLESS IT IS AlBEALY being USEB 



neg 
con 

JSB 

HALT 

INC 

LUA 

JSP 

MUV 
JMP 
JSP 
HALT 
JMP 
EX.111 LMAPb 



»IGTPA 



icalC alloc tdle pos 
(extract phys pge « 
|»»377 can't happen 

1 ,» lACB'NXT PHyS PAGE 

2,AS.&1*2 lADKS OF AVAlLABLc T8L 

• EX, II ICMAPb SKPS If AVAlLAbLI: 

?,a,SKP 

AS,XT-2 UK AVAILABLE ENTER AND REMAP 

fEX.Il ICMaPb MAS TO SUP 

AS, XT lEXIT NU EXPANSION 



lEPlbP MNM 

ill 

<i2 

03 

04 

0b 

X6 t<27le 

07 D2711 

0b U2712 

09 k12713 

1^1 B2714 

11 02715 

12 t>2716 

13 1)2717 

14 id272iiI 
lb 02721 

16 B2722 

17 «'272J 
lb 02/24 
19 02725 
2U KI2726 

21 H2727 

22 e>273<l 
2,3 kl27}l 
24 >I2732 
2b ei2733 

26 B2734 

27 ^2735 



(KLSCK 

IHEMOV 

lEXlT 

lEXlT 

KLSCR: 



RELEASE SCHAICM AREA 
E 1 IK SCRATCH FROM MEM ALLOCATION 
IS TO CALL ♦! ALL SCRATCH RELfcASEU 
TO CALL +2 If STILL SCRATCH LEFT 



ti62401 
VIS4753 
■122130 
1^^405 
000746 
101^000 
042130 
00641b 
B6J077 

I2l0a0 

03^734 
006764 
101001 
U63077 
020405 
006406 
016130 
000730 
B00730 
000377 
002363 
002572 



EX.M : 

IGTPA! 
ntpa: 



SAVE 
STA 
LUA 
NEG 
JMP 
COM 
STA 
JSR 
HALT 
MUV 
LUA 
JSR 
MOV 
MALT 
LLA 
JSR 
DSZ 
JMP 
JMP 
377 
GETPA 
EnTPA 



3, AS. S3 

?,»ALTBL 

?,0,SNR 

AS. XT 

?,0 

?,»ALTBL 

•IGTPA 

1,0 

2,AS.G1*2 
•EX, II 
0,0, SkP 

0,EX.K1 
• NTPA 
•ALTBL 
AS,XT-1 
AS. XT 



(XIK'S ASSIGNED 

ISKP IF AnV assigned 

(EXIT NONE TO RELESE 

(AC0««1K>S •! 

(TO ENTER 377 LATER 

(GET PMYS PAGE » 

(ASSIGNED CAN>T>377 

(A2>AVAILABLE MAP 
(CMAPi) MAKES IK AVAIL 

(BIT FOR THAT IK MAU 10 'B 

(PUT 377 IN ALLOCATION TBL 
1-1 » PAGES ASSIGNED 
(STILL PAUES LEFT»1 EXIT 
10 MEM ALLOCATED DONIT SKIP 



BSl MNMKT 



I60SCR - I.D TU SCRtTCh 
lENTEKEC KITH «C6l»LaGlC»L PAGt 10 
IKEH4P SCKtTCH TO AC1«EKR0R RtT 
)AC2«A0URtSS TO STAHT EXECUTION In 
(THE HEMAPPtO SCRATCH 



02796 kl4t)'2t GUSLRS 

tl2797 D44421 

U12740 05^421 

02741 II54421 

(12742 (<22421 

Iil2744 tt4tl42l 

tl2744 022421 

0274!) tl4l9422 

M274e V102414 



STA (1,GU,^n 
STA liBU.^l 
STA 2, GO. 02 
STA 3,GU.S3 
LQA 19,»U0.K2 
STA B.GO.LP 
LOA il,HiO,H3 
STA a,GU.LA 
J«P #S0.S3 



liAVE CALL PAKAMS 



ISO BACK TO TEST, NO MAP UPIIUN 



laH62 MNMNT 






aj 




IliRHRT 


- 2N0 LEVEL E 


02 








aj B2747 


W54413 


EMRRTi 


STA 3, GO. S3 


04 ■t27S« 


IIICI241D 




JMP •tto.ai 


at) 








an 




IHETN2 


- NORMAL 2N0 1 


^7 








aa III27S1 


■1119411 


RI:Tn2I 


ISZ GO, S3 


»» t)275i 


kl34412 




LUA 3,GU.LP 


it) t)27S3 


0564111 




STA 3,*G0.K2 


11 B2754 


034413 




LUA 3, GO. LA 


12 tl275S 


i9S641ia 




STA 3,»G0,K3 


13 82756 


V?2404 




JMP tGO.Sd 



(RETURN TO TEST ERR 



t*\ RETURN AOURESS 

IHESTORt LOGICAL 
(PAGE AND AOORS 
;UF ORIGINAL bSCRA 
(RETURN TO 1ST LEVEL TST 



ft 



■/i'l 
Kb 
>tu 
in 

11 

12 
15 



b2;57 «1»i>1I»i«(» Gu.bbi 
kjS^eu •jeiii'isa Gu.tfi: 

B2761 ^tn^clB^ GU,B2: 
■12762 J\7HlV9f GU.63: 
H276J «a2565 GU.HZ! 
<I2764 >ll>i0etlB GU.LP! 
H2;6b «ie2Sb4 G0.K3: 
i)276() «ill25bl EKHK2: 
W2767 i«et<V<UD GU.LikI 



CD, Li 



JBH6< MNMHT 










fll 


ISEILH 


. SET UP LOOP C«LL HjNDLfcP 


^2 


IPE 


kFUKmS Sir^E FUNCTIUN 


*S SETUP IN NONM»L 1 


BI3 


(tN 


lEHEb »1» JSK #StTuL 




SI4 

^a u277>) bi4B437 


setup: 


ST» ?,5I.S8l 




^ti a2771 0444J7 






ST' 1>ST,S1 




07 i)?772 u244.>7 






LUA l.ST.Kl 




as 22773 136414 






SUSD 1,3|SZK 




0U i)2774 ifie<tl412 






JMP STNMP 


INOT »n LC4LL 


lit B277S <I22439 






LU* (),»ST.K2 


IGET l06 *DRS 


11 KI2776 U4i41ia7 






SI* l«,ST.L* 


(FOR lOUPL 


12 H2777 J26434 






LD* 1,»ST.K3 


)*nu log P»GE 


13 in3»H«) n441«)6 






ST* l.ST.LP 




14 (l3Bfc>l ^2k]433 


StTXII 


Li;* W,ST.LK 


1-4 


16 03082 a4(lli«S 






ST* e.ST.LC 


IFOH LOOP RPT COUNT 


16 (iSuiiJ B2M424 






LD* e.ST.sei 




17 tl3tir4 tF24424 






LD* ItST.Sl 




18 msems MKi4»(i 






JMP 1",3 




lu 


(LOOP ! 


StTuP "*S NUT VI* 


LL*LL 


2U 

21 «l3.)^6 «1541b7 


STNnPl 


ST* 3,ST.L* 




22 »3Bf<7 Mfl«l772 






JtiP StTXI 




23 
24 


ILOOPL 


• PEHFOAnS StMl: 1 


FUNCTION *S LOUP 


25 


IENTEkEO VI* JSH •LLODP 




26 

27 tl3i)ll9 ulitlijS 


UUOPL: 


ISZ ST.LC 


ISKIP IS FINI LOOP 


2e «|3B11 1K1I>B1 






nUV (lierSKP 


(LOOP B*CK 


29 .<3ttl2 «it>14cll! 






JMP 0,3 


(CONTINUE On 


30 ^3B13 1)461414 






ST* a, ST.se 




31 il3tll4 (1219415 






L0« M.ST.m 


ICHK FOW 


32 23B19 116415 






SUB» 2.3, SNK 


ISUPEN C*LL 


33 Ill3i916 B0il4B3 






JMP .♦a 


ISUPEH C»LL 


34 tl3el7 B2il4ie 






LO* 0,ST,Sa 


(NOT LC*LL 


35 ld3B2U B021^7 






JMP »ST,L» 


(JUST CONTINUE 


36 B3fl21 ia2elll7 






LD* B.ST.L* 


(LOGICAL 5T*RT LOOP 


37 tl3«22 ^42410 






ST* 8,»ST,K2 




38 n3EI23 22tllB6 






LO* a. ST, LP 


(IN L0G1C«L PAGE 


3B <l3a24 ^424B7 






ST* e,*ST,K3 




4^ tl3B25 (1219402 






LD* <t,ST,SIl 




41 t13ia26 B?14B? 






JMP 8,3 




42 










43 t)3«l27 menDilil 


ST, 


,sh: 


^ 




44 ■13030 einidVien 


ST, 


.SI : 


a 




49 id3k)31 bl«2S59l 


ST, 


,Ki: 


CD.tXtl 




46 «13tl32 «ie2564 


ST, 


.K2: 


CU.L* 




47 B3KI33 01)2569 


ST, 


.K3: 


CD. LP 




48 tl3>l34 177774 


ST 


.LK: 


-4. 





ai 

ii 

it e3» 

ei Hie 

i? Hie 
08 Hie 

ffU tl30 
lu e3e 
11 em 
I'i eie 
U eie 

la D9«i 
lb vie 
U eie 
le v3t) 

2ti eie 



36 «<4 

37 ^2 

4e 1^4 

41 dS 

42 ^S 

43 «I3 

44 111 

4s n 

40 «15 

47 10 

5vl idl 

51 ISI 

5^ \H 

53 X2 

54 12 



21 «!3D 

22 ^3l) 

23 eie 

24 <!3i9 
2b tl3tl 
2(> tl32 
27 tl3hl 
2b R3tl 
2y «|3«I 
3tl U30 

31 >l3iS 

32 tl3«. 

33 lii3<S 

34 Ill3tl 
3b i)3«! 
3b 11319 
37 8138 
3e ^31 



5d v>9 

S7 at( 

6bl bJP 

61 IB 

62 el4 

63 ^3 

64 II 

65 H 
6b 8t/ 
67 ef 

7H B? 

71 K)2 

72 iif 

73 ?B 

74 i^ 
7b k<« 

76 kl 

77 «12 



0KI 

39 143171 192 

40 kl31«<2 ee 

41 il31?3 «I2 

42 i)3ie 



ItBKOH 

eoiti 

(FIKST 
■1514 ERRUHS 
ia776 
4513 
«l513 
4bl3 
<I131 
1376 

eta 
i?i»e 

■914(1 

iixijei 

litl4CI 
4442 
2414 

eiei 

6116 
bCl77 
4614 

24eie 

11137 
4127 

1100 

311^2 

VI431 

6116 

4520 

4111)4 

6?bl 

6116 

4527 EKTlTi 

bll6 

4527 

4453 

6117 

4452 

6117 

4451 

bll7 



- ERROH M4NDLEK - PRINT «Lt ERR INFC 

8, 
PRINT RR1.» AND (AC'SJ 

3T1 0,ER.S^ 

LU4 0,ERHUH-1 

STt l.ER.SI 

ST' 2IEN.S2 

ST» 3,ER,S3 

L04 2,PbTRT 

ISZ -2,2 

40D 0,2 

ST4 2,ERTIT 

MOV 0,0 

ISZ ERTQT 

MQV 0,0 

I.UA 0,ERTOT 

IbA 1,ER50. 

sua* 1,111, SZk 

J«P .♦4 

JSR »LMfcSS 

FTYT» 

JSR KtY6« 

SUB 0,0 

STA 0,TI«SM 

LOA 3,SxRbG 

HUVL 0,k) 

AUDL lEi.icSZC 

JriP EREXI 

JSR »LMtSS 

TXT.0 

LDA 1,CURRR 

JSR »LZCjCT 

JSR »L«tSS 

TXT.l 

JSR fLMtSS 

TXT.l 

LtiA 1,ER.S0 

JSR •LPUCT 

LDA 1,ER.S1 

JSR »UPUCT 

LUA 1,EK.S2 

JSR »UPUCT 



mikekrur calls 



(MALT AFTER FIRST 50 ERKQKS 



rSO TIME lYPE HILL FOLLOW 



(Stl2»l NO TYPE 



IliET PROG 
(PRINT IT 



(PRINTS TEST TIIL 



IPRINT AC'S 
(AT ERRDR CALL 



06S mnmkT 



0310b t906116 
ti3106 004533 



03107 

031119 
03111 
03112 
03113 
03114 



<<24I43 
006117 
»I24144 

006117 
000404 
<900000 



(PRINT 

ERhpp: 



EH. CI : 



MEH allccation assignments 

JSR VLt-ESS 
TXT. 2 

LDA |,SCRLO 

JSR »LPOCT 

LUA l,SCRh] 

JSR »LPOCT 

JMF EREXI 



IPRINT SCRATCH LIMITS 



(NO MAP FORSET REST OF TVPE 



03115 000062 ER50.1 50. 



lHat>7 KNMKT 

012 H3117 B2H127 
B3 031?l« iaa«776 
04 V13121 t2341<l 
il5 i:312<> •l?41S2 
»6 M312^ IH31B2 
e7 VI3124 ^10431 

tie u3i2a »2d42S 

119 ei3l2e i)244i!5 

U B312/ H3*425 

11 B313H i«3«425 

»2 ei3131 n«IJ4B»l 
13 
14 

la 
ic 
17 

18 

19 VI3132 ^4^42(1 

3(1 03133 ^44420 

21 i<3i34 ii^^^^ 

22 <l313b >«5442t< 

23 Vl313b B2BI27 

24 VI3137 lollies 
2b ei3l4>> lli)31kl2 
it B3141 s)B»l7SS 
27 ki3142 ittie^bC 
26 i)3143 ■1244i)7 
2V 03144 0(16117 

30 03143 ^244oe 

31 03146 0516117 

32 03147 024405 

33 0316» 01116117 

34 031S1 of!0746 
35 

36 03152 oOOflOO 

37 03153 000000 
3B 03154 0(10000 
3W 03155 OOOOOC 
40 

41 

42 03156 040774 

43 03157 040411 

44 031S0 044773 

45 03161 050773 

46 03162 054773 

47 03163 020127 
46 03164 lOllOO 
49 03165 103102 
90 03166 000737 

51 03167 006116 

52 03170 000700 

53 03171 000734 

54 03172 OOOOOO 

55 03173 000003 





1B6 


EHEXI: 


LDA O.SkHLG 




L0« 1,EHEXI-1 




tNO« l,e,HlH 




JSjR Kt»6l« 




AUOL 0>Oi!>ZC 




ISZ EK.S3 


EHXxT ; 


LU4 O.tK.SO 




LU* l.tK.Sl 




LLi* 2,tH,52 




LU« 3, Eh. S3 




JbP 0,3 



ISKP'NOT ERkDn "AIT 
(HAIT FOR Til INPUT 
IC'O IS EKROK XtLEASE 



r2NU UR fullo«ing calls prist 

lACO 1 ANu 2 - uStO FUR TTPEOuT 
ItXPANSION bY INDIVIDUAL TESTS 



ewrue: 



S1A 0,EK,SO 
SIA l.EH.bl 
ST4 2.tK.S2 
STA 3,ER.S3 

LDA 0,S«RtG 
MOVL OiO 
AUDL 0,u,SZC 
JMP EHEXI 
JSR »LCHLF 
LDA liEK.SO 
JSP #LPUCT 
LUA 1,ER.S1 
JSR »LPOCT 
LOA l,Ek,S2 
JSR ♦LPUCT 
JMP EREXI 



ICHECH Sir 2 TO SEE IF WANT PKINT 



EK.Sei 

EH. SI I 

ER.62: 

ER.S3: 

ITEXT 

fCALL 

EKTXT: 



CALL ADKS OF lEXT IS IN ACB 

PUST ONLT BE hAUE WHILE IN FIXSt LEVEL TEST 

STA O.EM.SO 

STA O.EH.TP 

STA l,tK.Sl 

STA 2,EH.S2 

STA 3,ER.S3 

LCA O.SnREG 

MOVL OiO 

AUUL UiOiSZC 

JMP EHXXT 

JSR *LMESS 



(SKP IS OH TO TYPE 
rfcXIT TYPE UELETEC 



EK.tPI 



ITEXT ADHS STORED MERE 



JMP EKXXT 

ITO SAVE ACO 

3 IFOR MA5K0 



loOBB mnmrT 

01 *«3174 04()432 i<Er6": 

02 o317b 054432 
H3 03176 006116 

04 03177 005106 

05 03200 020142 

06 032P1 101102 

07 t.3202 000406 
06 03203 063S10 

09 03204 000774 

10 03205 101000 

11 0320D oSoBlO 

12 032l'<7 000402 

13 03210 101220 

14 03211 040142 

15 U3212 034412 

16 03213 163400 

17 03214 040142 
IB 03215 034406 

19 03216 116415 

20 03217 006406 

21 0322U 020406 

22 03221 U024O6 

23 03222 OOOOOO TTOXS: 

24 03223 O00017 

25 03224 000177 

26 03225 003314 1001 : 

27 03226 OOoeoO KEY, 01 
26 03227 OOOOOO KEY, 31 



SIA O.KEY.O 

STA 3iKtY.3 

JSR »LMESb 

KtY6T 

LUA O.LaSTI 

MUVL OfO.SZC 

JMP ,♦« 

skpun m 

JMP ..4 

MOV 0,0 

OlAC B.TTl 

JMP ,*2 

MOVZR 0,0 

STA 0,LASTI 

LOA 3,TI0XS*2 

AND 3,0 

STA O.LASTI 

LUA 3,TT0XS*1 

SUB* 0,3,SNR 

JSR HOOT 

LDA O.KEY.O 

JMP »KEY,3 



17 

177 

OOT 





(TYPE "AIT MESS 

ISET TTI INPUTTtO ChARACTtR 

INAIT FOR TYPE IN 



(CLK bIT 

(MASK OFF PARITY BIT 
ICK FOR ODT REQUEST 
ISO ID EDITOR 



IHH69 MNMiJT 

01 

02 

Oi 

a« 
lib 
at 
a? 

09 

Im «|323^ ^'vl722 EPACiKI 

U 1(13231 »44722 

12 il3232 Iii5t)722 

13 ei323J I99'722 

14 b323« l«MI5U6 
1!> i)3233 itC'edl 

16 03236 1)241147 

17 03237 l?(»bU7 

le Ki324e! iii3ei7i3 

19 t<3241 14(>5»0 

2«< 193242 12t>220 

ai b324<) «i2i)7U 

22 U3244 1^70tl0 

23 III324& >90t)U7 

24 193240 tl247t)4 
29 tl3247 146Se!e 

26 0329» 12322^ 

27 K13251 «l2»!7a3 
2i! 193292 107000 

29 tl32b3 (106117 

30 03254 V02426 
31 

32 
33 
34 

35 0325a 040421 E»'ACSI 

36 03256 044421 

37 03257 050421 
je 03260 B54421 

39 03261 006116 

40 03262 004560 

41 03263 024110 

42 032S4 006117 

43 03265 0241U 

44 23266 006117 

45 03267 M24U2 

46 03270 006117 

47 el327l 020405 
46 03272 02440S 

49 03273 03u4ilS 

50 03274 034405 

51 03275 001400 

52 03276 000000 EP,0l 

53 03277 000000 EP.II 

54 03300 000000 EP,2I 

55 03301 0;i0?00 EP,3I 

56 03302 003117 EP.HT 



ItPAOH - PRINT rMfc fOLLOKINS ADDRESSES 

IPEHTINtNT TO TmE current CALL 

;(AC0)«AC3 AT THE LAST tHROR CALL OR TRAP PC 

I CACD'LOSICAL START OF PROGRAM (IN SCRATCH) 

» tAC2)«PHrSiCAL START RfcSlDtNT TEST 

» CST,UA)«LD[.ICAL START OF LAST LOOP 

I lST.L«)-CACn*tAC2)«START LOOP In RESIDENT 

ICACB)-lACl)*(AC2)"MAyBt"« AOHS OF tRROR 



STA 0,ER,&e 
STA l.ER.Sl. 
STA 2,EH.S2 
STA 3, Eh. S3 
JSH *LMESS 
TXT, 7 

LbA 1,S1,LA 
JSR fLPUCT 
LDA 2,ER.S1 
SOBL 2,1 
MUVZR 1,1 
L04 0,EH.S2 
AUD 0,1 
JSH tLPUCT 
LUA 1,Ek.S0 
SUBL 2,1 
MUV2R 1,1 
LDA 0,EK,S2 
AUD 0,1 
JSR fLPUCl 
JHP »tP.RT 



IPRINT HEAOtR 



IPRINT LOS. START De LOOP 



IttET RIO OF CRY 

IPHYS STRI OF RtSIOtNT 

ICRtATE PHYS STRT loop 



;CREATE PHYSICAL ERR ADRS 



;PRINT THE LAST TnRtE RANDOM H'S GENERATED BY FRANG 
(THESE kErE In AC0 ACl AND 4C2 RESPECTIVELY 

STA 0,EP.0 

STA l.EP.l 

STA 2,EP.2 

SI4 3,EP,3 

JSR »LMtSS 

TXT. a 

LDA 1,RnAC0 

JSR »LP0CT 

LDA l,RNACl 

JSR »LPOCT 

LDA l,RN4C2 

JSR •LPOCT 

LDA 0,£P.0 

LDA l.EP.l 

LOA 2,EP.2 

LOA 3,EP.3 

JMP 0,3 



ERtXl 



10070 MnmkT 








01 




)IJDT-OCT*L tOITDR 


02 03303 


000136 


N.136I 


136 




03 03304 

04 

05 03305 


000075 


N,'5I 


75 




000007 


n;': 


7 




06 03306 


020777 


RUBDUTI 


LDA 


0,N7 


07 03307 


123420 




ANOZ 


1,0 


«a 03310 


034536 




LDA 


3,N60 


09 03311 


163000 




AOO 


3,0 


10 03312 

U 

12 03313 

13 

14 03314 


004543 




JSR 


SHIFT 


000421 




JMP 


QPRlN-l 


044214 


OUT! 


STA 


1,SAV1 


IS 03315 


040213 




SIA 


0,SAve 


16 03316 


050215 




STA 


2,SAV2 


17 03317 


054216 




STA 


3,SAV3 


18 03320 


101200 




MOVR 


0,0 


IS 03321 


W40217 




STA 


0,SAVCR 


^0 03322 


102620 




SUBZR 


0,0 


21 03323 


040141 




STA 


0,EACTV 


22 03324 


040220 




STA 


0,OP.EN 


23 03325 


030221 




LDA 


2,LUPNL 


24 03326 


006473 


1hl^ t 


JSR 


0CR.LF 


25 03327 


085000 




LDA 


1,0,2 


26 03330 


176440 


w*iTX; 


SuBD 


3,3 


27 03331 


054542 




STA 


3, TEMP 


2S 03332 


176000 




ADC 


3,3 


29 03333 


054536 




STA 


3, SIGN 


30 03334 


054536 




STA 


3,STRAC2 



|AC0"LAST DiaiT TYPED 

(ECHO AND ERASE THE CHARACTER 

(BEING RUBBEO DOT 



ISAYE TME ACCUMULATORS 



(SAVE TME CARRY 



(PREPARE TTI/TTO FLAG 



(TYPE CR.LF 
(SET CONTENTS 
(AC3'e 

(AC3 • 1777 



lkiH71 MhMKT 

dl H3J30 sl>»\Ai OPRINI 

id'i «i3.S3b l«lllil2 

fl3 149337 i<S«l4e<6 

«4 k)334>l tie361C< 

as 113341 j!et77' 

196 1)334^ leiDtie 

(17 U3343 ^6tl61i; 

He 113344 ^e<)itl2 

09 d334!> l?122e 

tio tl334b 44^142 

U B3347 «v344S4 

12 K339U 1634011 

13 03361 110415 

14 I1I33S2 (l««734 
\i «g33S3 «'34441t 

16 433S4 110452 

17 l«335b ^0194194 
16 133356 ^34517 
19 43357 116442 
2!> i«336>l ^tibl423 

21 03361 <)1«151« wmEHE! 
22 

23 113362 1244019 

24 1/13363 t<345in 

25 ti3364 167nv<K 

26 i!33e5 0445U6 

27 03360 034511! 
Sa 193367 116415 
29 03370 000477 
id 03371 034424 

31 03372 116415 

32 03373 0^0733 

33 03374 034426 

34 lrl3375 116415 

35 03376 0510471 

36 03377 034415 

37 034E<o 116432 
3B 094^1 0C0451 

39 034?2 000422 

40 03403 010467 DIGIT: 

41 034D4 125121 

42 034^5 12044(1 

43 094ee 125120 

44 034^7 125120 

45 03410 16OI>O0 
46 

47 03411 0?44ba 

48 03412 000723 
49 



LUA 


B.LASTI 


nOVi. 


0,0, SZC 


jnp 


,*6 


SkPDN 


TTI 


JnP 


.-4 


HOV 


0,0 


DUE 


0,TTI 


JMP 


.♦2 


MOVZR 


0,0 


ST» 


0,LASTI 


L0» 


3,Ni7/ 


«ND 


3,0 


SUBO 


0,3,3nR 


J«P 


RUBUUT 


LU» 


3,N67 


sueu* 


e,3,szc 


JMP 


WHEKE 


L0» 


3,N57 


SuBU 


0,3,SZC 


jMP 


DIGIT 


152 


SIGN 


NtG 


1,1 


LU' 


3,TtMP 


tUD 


3,1 


ST« 


l,TtMP 


LDt 


3,N12 


SUBR 


0,3,SNR 


JPlP 


JPNXT 


L0» 


9,1<17 


SU8» 


0,3,S~R 


JMP 


WAIT 


LOl 


3,N15 


SUB" 


0,9,SNP 


JpiP 


JP^XT 


LU» 


3,N40 


SU?i» 


0,3,SZC 


JMP 


WHAT 


JMP 


CH.rt 


ISZ 


STRAC2 


MOVZL 


l,l,SKP 


SUBO 


lit 


MUV2L 


111 


MOViU 


111 


AUC 


9,1 


JSP 


TPCHR 


JMP 


OPRIN 



ISKP IS NO INPUT YET 



lAUSD ChELK done 
(INCASE lUN IS OFF 



»GEI tHAP IF DONE • 1 



(clean bit uho of lasti 

(kemdve parity bit 
(skip if ac0 is not 177 

(uTHeUhlSt GO TO RUBQUT 

(AC3"67 

(IF THE ASCII VALUE IS HIGHER Th 

(67 THEN GO TO "HHEkE" 

(AC3 • 57 

(SKIP IF ACB IS LlSS IHAN 57 

(OTMEKWISt GO TO "DIGIT" 

(SKIP IF THE PREVIOUS SIGN MAS 

(A »♦" 

(NEGATE IF IT HAS "-" 



(STORE IHt nE" value 

(oon't echo a line feed 

(LOnTKOL "0" ? 



(CHECK FUR A "CR" 
(CLOSE THE OPEN LUC, 



(5KP IF > 410 
("7" 



(SHIFT ACl TO LEFT tiY 3 PLACES 
(ACl'OCTAL WORD BEING INPUTED BY 
(THE OPERATUR 
(ECHO EVERY CHARACTER 



10P972 MMMRT 

01 03413 000007 N67I 

02 o3414 000041^ N40: 

03 03415 V0OO17 X17; 

04 03416 000710 JXKT: 

05 03417 WP0125 N1261 

06 C^342u 000101 N101I 

07 03421 003561 CR.LFI 
06 03422 000015 NISI 

09 03423 000177 N177: 

10 09424 034657 CH.RI 

11 03425 116405 

12 0342b 000456 

13 09427 004432 

14 03430 034654 

15 03431 116405 

16 03492 002451 
03433 034444 
03494 162015 
03435 002444 



0343b 116005 

B3437 002449 

29 09440 094435 NUMAP: 

24 03441 162405 

25 03442 000455 
20 03443 145000 
27 03444 101405 

26 03445 000663 

29 03446 126460 N60I 
30 

31 03447 115644 

32 03450 161665 

33 03451 000662 

34 03452 020511 "HAl t 
95 03453 004406 

30 03454 000652 



67 




40 




17 




JMP "All 


126 




101 




CRIFX 




15 




177 




LUA 3i 


iN196 


SUB 


0,3,SNR 


JmP 


NXTuOC 


JSR 


TPCHR 


LUA 


3,N75 


SUB 


0,3,3NR 


JMP 


•lOUALS 


LUA 


3,N121 


AuCH 


3,0,SnR 


JMP 


URUN 


AUC 


e,3,SNR 


JMP 


•IPHCO 


LOA 


9,N57 


SUB 


9,e,SNH 


JMP 


OPNLOC 


MOV 


2,1 


INC 


0,0, SNR 


JmP 


MAITX 


SUBC 


1,1 


INCUR 


0,9,SZR 


INCCR 


3,0,»NR 


JMP 


OPRIN-2 


LOA 


B,N77 


JSR 


TPCHR 


JnP 


WAIT 



(SKP IF NOT » 

(OPEN PhEVIOUS LOO 



(PRINT CURRENT ARGUMENT (ACl ) 
(AC3>121 



(IF IT »AS A "R" 
(USERS PROGRAM 



THEN START THE 



(IF IT IS A "P" THEN PROCEED 

(ACi • 67 

(SKIP IF ACO IS NOT "/" 



(SKIP IF IT IS NOT A "," 

(ACt'B ANO CARRY IS REESTORED 
(TO ITS PREVIOUS VALUE 
(SKIP IF IT NAS A •-" 
(SKIP IF IT NAS NOT A "♦" 



(HITS 
(TYPE 



a>is 

IT"7' 



0F ACe'77 



Ieia7i mnmhT 








31 ii3Aii 


12b22CI 


SHif T; 


HUVZR 


li 1 


22 t)34Se 


129220 




MUViO 


111 


Mi 113467 


129221 




MOVZR 


1, 1,3KP 


lit ^3460 


'<)2il734 




LB* 


e,N4ei 


US il3461 


H61111 


TPCnRi 


OOiS 


B.no 


»& ^13462 


063511 




SKPBZ 


TTD 


a? u34Si 


i)tm777 




JNP 


.-1 


08 tl3484 


leilUDI! 




MOV 


(1,B 


eiV tf346& 


DfHtll 




NIUC 


TTO 


Id (1346B 


k1fll420 




JMP 


0,3 


U ^3467 


00^415 


JPNXTI 


JHP 


NXTLDC 


12 H347>< 


BaMI»B(( 


TPRETl 


r 




li M3471 


»B8(1»1SI 


SIGNI 


fl 




14 83472 


^6Hfl0BPI 


STR<C2I 


« 




li tl347J 


af^ciMB 


TtMPI 







lb tl3474 


KBUBIl)? 


SUBNET I 


» 




17 a347b 


<«?1SIS7 


NS7: 57 






16 t)347b 


^<»i1fil2 


M2: 12 






IS 2347/ 


Btl«)l21 


N121 : 


121 




2tl 039(10 


H5I<I115 


Nlis: 


115 




21 >l3!)eil 


M039b5 


IRUn: 


Hun 




22 M35e2 


^03967 


IPRCOI 


PKCU 




24 tl36tlj 


»a3bM4 


IUU4LSI 


EQUALS 





(PRfcPAHt TO TYPt A SPACt 
»TVPE AC0 

ikait for the printer 



ICLK ONE FOR TTO 
(RETURN TO CALLER 



1BH74 MNMNT 



01 tl3904 «I1«I220 


NXTLOCl 


: ISZ 


OP. EN 


02 bI390b t)0H4d2 




JMP 


NTOPN 


03 vi390b «450t40 




STA 


1 1 , 2 


04 U3507 17S232 


nTOPn: 


MQVZR* 


1 3,3,SZC 


lib iil391tl 0007t)6 




JMP 


JXHT 


Kb VI3911 1494i90 




INC 


2i 1 


07 








08 >13912 1790194 




MOV 3, 


3.S2R 


0il 03913 00i)4u3 




JMP .*i 


lU 03914 166000 




AOC 3, 


1 


11 03919 1660H0 




AOC 3, 


1 


12 0391b 004433 




JSP 


ChLKX 


13 ^3917 lS20ti0 


OPNLOCl 


AOC 


2,2 


14 03920 050220 




STA 


2, OP, EN 


19 03521 151220 




MOVZR 


2,2 


lb U3922 147400 




AND 


ill 


17 03923 044221 




STA I, 


LUPNL 


lb e;3524 004409 




JSR 


POCTX-l 


ISi 03929 kl29000 




LOA 


1|0|2 


20 0392b 0044t)4 




JSR 


POCTX 


21 03927 0024tll 




JMP 


• .♦1 


22 03930 003327 




WAIT*l 




23 








24 U3931 131000 




MUV 


1,2 


25 03932 054742 


PCICTXi 


STA 


SiSUBRET 


2b 03933 0S0737 




STA 


2,STRAC2 


27 KJ3534 131000 




MOV 


li2 


2e 03935 126621 




SUB2R 


liliSKP 


29 0393b 132401 




SUB 


ti2iSKP 


30 03937 020736 




LOA 


aiN57 


31 03540 1014ti0 




INC 


0,B 


32 03941 132463 


F(.MUGTI 


SUBOII 


1,2,SNC 


33 








34 03542 «iei0774 




JMP 


• -4 


35 








36 03943 004712 


pridgt: 


JSR 


SHIH 


37 03944 125004 




MOV 


1, liSZR 


38 03945 000772 




JMP 


FRMOGI-2 


39 0394b 004712 




JSR 


TPCMR-1 


40 1113547 030723 




LOA 


2,STRAC2 


41 0355« 002724 




JMP 


fSUBRET 


42 









ILDC "ASN'T OPENED 
FRESToRt THE OPEN LOCATION 
ISKJP IF IT MAS NUT A "CR" 

I IF IT IS A LINE FEED THEN ADO 

II TO AC2 
(SKP t.AS A < 



(TYPE A CRi LF 

MC2 • 177777 

(STORE THE FLAG FOR OPEN LOC, 

(NEGLECT ADDRESS BIT 
(SAVE ADRS LAST OPEN'O 
(TYPE ACl 

(TYPE THE OPI::n LOCATION 

(•AIT FOR THI-: OPERATOR INPUT 



(SAVE THE RETURN ADDRESS 
(SAVE AC2 



(AC1<100000 



(IF AC2 IS LESS THAN ACl THEN 
(to TO PRINT THE DIGIT 



(TYPE SPACES 
(RESTORE AC2 



11 

12 
HA 

en 
II 

12 

U 

16 
16 
17 
IB 
IS 
2li! 
21 
22 
23 
24 
2S 
26 
27 

as 

29 
9<l 
31 
32 
33 
34 
36 
36 
37 
38 



75 MnmkT 

^3651 ;)54723 CKLP)!: 

titaiii it2iii412 

^3b5j ^^47^6 

H3S64 «2«l722 

«366d <iB47h4 

v)3666 tiS^A^A 

«!3b67 iH47t)2 

mm i.?27i4 

ID3S61 »pmi4e K40I 

H3b62 ul«^ll«W Nl^*! 

1)3563 ;10«I^77 N77; 

a3564 «;7aei6 X15: 

83665 <16l»i77 Run: 

«l366b i!442l6 

(1366/ ie24K(l PkCU: 

t(i367y^ ^4^141 

U357l ^2^213 

H3572 B24214 

153573 B3B215 

H3674 «t364B7 

«13575 177»B5 

B3576 «'554ij6 

«I3677 B34217 

a36?«i 17alB" 

»)36l»l «)34216 

ti3sei: oei22i6 



^36^3 ^11213 

e36l$4 i1444tt6 EUUtLS: 

B36H5 BU4725 

BSfiViO 024403 

il3&?/ MP24til 

1^36111 «ll>333(9 

1^3611 vmigPBC 



ST* 


S.SUBKET 


(!.*yE THE KtTURH ADORtSS 


LO* 


I».»15 


i«Cia«l5 


JSB 


TPCuR 


|T»PE * "CR" 


LO* 


^,M12 


IACU«12 


JSk 


TPCMR 


(TYPE * LINE FEED 


LD« 


il,Nl(IH 


(bllS B-IS LF »C0=10H 


J5R 


TPCMH 


nrPE » "•" 


JmP 


•SUBRtT 




ilC 






lan 






77 






15 






I.HST 






SI* 


1,S»V3 




Sue 


ei,K 




SI* 


B,E*CTV 


HESET rll/TTU FLAG 


LU« 


«<,S*Vlt 




LD» 


l,S«Vl 




LU* 


2.SAV2 




LU« 


3,»tUu«LS-l 




*un 


3,3,SnR 


ISKP'ITY UELETEU 


SI* 


3,»t0u*LS-l 


ICLfc«R INIR «*IT 


LO* 


3,S»«CR 




MUVL 


3,3 




LO* 


3,S»V3 




JMP 


»S*V3 IRETUHN 


TO PGM 



TT,Bfl»2 
ST* 1,.»5 
JiR PDCTX 
LU* l..*3 

JMP •■•! 

i«»n» 



ITTY TEST "AH SHITCH 



ifci?76 HNh 

01 

02 

03 

34 

Hi 

^6 

a7 

^9 
im 
11 

12 
13 
14 
16 
16 
17 
IB 
19 
20 
21 
22 
23 
24 
26 
26 
27 
2B 
29 
3kl 113612 

31 113613 

32 113614 

33 B36I5 

34 t)3616 
36 (!3617 
36 il3b2>9 
^7 B3621 

38 B362;i 

39 B3623 
AH B3624 

41 03626 

42 B3626 

43 813627 

44 i>3b3u 
48 103631 

46 1113632 

47 1(13633 

48 B3634 

49 ii3636 
5il 113636 
51 B363/ 



(FILEN4ne»TTYI0 

I TELETYPE INTtSKUPT PACnASE 

J*ptS?" PRINTS ASCII MESSAGES »S SPECIFIED BY ASStMBLEH 

j"clF7" prints a carriale return 

,"PUC7" PkINTS C(l) IN UCTAL 

l"ZUC7" PRINTS LCD IN bCTAL, Lt»UlNG ZcRQS SuPPRtSSEU 

,"PUE7" PRINTS L(l) IN DECI«»L> LEADING ZERUS SUPPRESSEU, 

(THE ABUVt THREE ARE FOLLONED BY A TAB UNLESS LUCATION PTB7 IS 

lALTEHEO IN -HICH CASE CONTENIS OF PTB7 RILL BE PRINTED AFTER 

ITHE NUMBER. 

;"TI07" ACCEPTS OCTAL, AND 

l"TI07" ACCEPTS DECIMAL SIN1,LE PRECISION blbNED INTEGERS 

IINIO ACl FRUM THE TTI. LEADINU NULLS, TABS, 

;anU spaces are IGNORED. A 16 BIT UNSIGNED INTEGER IS 

(FORMED, THtN NEGATED IF A MINUS SIGN IS TYPED. 

lEXIT AT CALL*1 IF INPUT ERROR RITm ACB'SAD CHARACTER. 

I (NOT A LEGAL UIGIT OR TERMINATING CHARACTER) 

ItXIT AT CALL»2 UPON TERMINATING CHARACTER 

I »iTM ACU'B, a, 4B, 12, 6S 

I FDR NULL, TAB, SPACE, CARRIAGE RETURN, COMMA 

!THt A8UVE «AIT FOR TTO DONE, THEN CLEAR TTO. 

;"CHC7T" PRINTS ASCII CMARACTOR IN CCBJRI Cla)L MUST BE 0. 

(EXITS CALL ^2 IF CCB)R«e( SIMULATES TAB 

,,.Typi» PRINTS C(I1)N. EXITS *T CALL*1. REPLACE "TYP7" KITH 

(INTERRUPT TYP7 IF DESIRED. 

("TPS7" PRINTS A SPACE AND EXITS AT CAtL^l »ITH ACB • 4B 



tl54S24 
244465 
(tSi)465 

1)111521 
0314111) 
8124463 

126112 
123701 

123401 
1514tie 
124C<tlC 
004465 
0I!ib771 
ItlflOAill 
004462 
024446 
8)30446 
B63511 
00B777 
06«211 
002477 



MES7: 



PLS7T1 
PEX7TI 



S1A 
STA 
STA 
ISZ 

LUA 

LDA 

LDA 

MUVL* 

ANDS 

AND 

INC 

COM 

JSR 

JMP 

JmP 

JSR 

LU* 

LD* 

SKPbZ 

IMP 

NIOC 

JMP 



3,MES7R 

1,PAC71 

2,PAC72 

MES7R 

2,0,3 

l,P37T7 

0,0,2 

1,1, SZC 

1,0, S»P 

1,0, SKP 

2,2 

1>1 

CHC7T 

MES7*6 

.♦2 

CHC7T 

l,P*C7l 

2,PAC72 

TTO 

.-1 

TTO 

»mE5TR 



(PRINT A TEXT MESSAGE 



|C(2) POINTS TO MESSAGE 
(A 8 BIT MASK 
(Ct2)«DATA XORD 



(C(0)»D»TA CMARACTOR RIGHT 

(INC TO NEXT NORD 

(FLIP MASK 

(PRINT 

(ANOTHER 



(LAST 



lOOi'/ MNMHT 








HI 


eitiie 


1H24B1 


Z0C7I 


Sua 


0,0, SKP 


VIZ 


«i3b4i 


(I2(l563 


PQC?! 


L0» 


B,PC6?a 


ai 


«l3b42 


Hb(i437 




ST» 


2,P»C72 


04 


f J643 


■)3«I56S 




Lu« 


2,0CT7»B 


05 


I1J644 


iSflUvii 




JK.P 


>+4 


116 


U3645 


(150404 


PUE7: 


ST* 


2,PAC72 


07 


B3b46 


«)3(1572 




LUl 


Z,DtC7Tb 


H6 


Bl3b47 


1P24(|0 




Sus 


0,0 


ae 


^3b5«l 


D54466 




ST» 


3,MtS7B 


in 


ii3b51 


1144427 




ST4 


1.PAC71 


11 


il3b52 


04(1425 




ST» 


0,ZSU7P 


12 


Ifl3b53 


(15H4D1 




ST4 


2,.*l 


IJ 


D9b!i4 


(IP^Btjfel 


DtC?Oc: 


Id 




14 


613653 


(ill?777 




IS2 


.-I 


15 


B3656 


82(3571 




LU4 


0,PrB7 


lb 


<13657 


1S1<1«5 




MDV 


2,2,SNR 


17 


^36bk4 


BM(,751 




JhP 


PLS7T 


IB 


i)3661 


1434416 




LD» 


3,ZSU7P 


IV 


»)3b62 


lE124alil 




Sue 


0,0 


ild 


H3663 


146452 


DEQ?Ti 


SUBU» 


2,1,SZC 


21 


«l3b64 


(10(14(15 




jflp 


DtC7P 


22 


03665 


1464KII 




SUB 


2,1 


20 


■13666 


034536 




LD* 


3,PC67a 


24 


(13667 


1014iiH 




INC 


0,0 


2i 


M367K) 


(18(1773 




JplP 


DE07T 


26 


1(13671 


151235 


DtC?P! 


►mvzRB 


2,2,SNR 


2/ 


H3672 


d34532 




LU» 


3,PCS70 


28 


B3e7j 


()544il4 




STA 


3,ZSU7P 


29 


tl3674 


1631" .34 




ADD 


3,0,SZR 


J>l 


«J367b 


(1044(16 




Jb(< 


CHC7T 


31 


U3b7b 


(I0^7b6 




JpiP 


0tC7QC 


92 












3d 


813677 


.3«(10(1» 


Z5U7P: 


a 




34 


H370^ 


sim!i0B0 


PiCJl ! 







3!> 


*i37P'l 


(10(10(10 


P»C?2: 







3b 


B37az 


(500377 


P3777I 


377 




37 


H37HJ 


1154432 


CmCVTi 


ST* 


3,CmH7T 


3b 


B37(j4 


101315 




MOVS* 


0,0, SNR 


3U 


v>i/H 


^01401 




JMP 


1,3 


4« 


a37Hb 


(1344i!6 




LD* 


3,P[;i7i 


41 
42 
43 


^37617 


116415 




SuBO 


0,3,SnR 


B371D 


(10«)4m3 




JmP 


eMA73 


44 


^3711 


004541 




JSK 


TYP7 


4b 


U3712 


B02423 




JHP 


»CHK7r 


4b 


H3713 


004536 


CH4V3: 


JSR 


TPS7 


47 


(13714 


,a204l7 




LUA 


0,CmR7Z 


4b 


D371!) 


(S3441S 




LDA 


3,PC77 


4» 


(13716 


1634d4 




AND 


3,H,SZR 


5H 
51 
52 


B3717 


000774 




JHP 


:hA73 


B3720 


040413 




ST* 


0,CHR7Z 


53 


(13721 


002414 




JHP 


»:mk7t 



(PRINT Cd) IN OCTAL 

IPRINI Ctl) IN DECIHAL 
IbOTh EnTKYS print NUMBtR 
MHtN TAB TO NEXT POSITION 
)*"UQ* 2, TABLE" INSTROCTION 



rlF TABLE EnTRY=0 
ItXIT «ITH a space/tab 
rZE>t06 SUPPRESS SIUF 



IfOKM THE OIGIT 



ICtdJ'OlGIT 

IHAHE ASCII 

(PRINT 

(UET NEXT DIGIT 



(PRINT CtM) RIGNT 
(HETUKN +2 IF NULL 

(AC3 = 11 

(SKIP IF A TAB IS NOT TO 

(BE SiHuLATtD 

(PKINt IT 

(EXIT 

(PRINT A SPACE 

(ACJ « 7 

(SInULATE A TABt WITH 1 
(to 7 SPALES 



U078 HNHKT 








01 


03722 


054414 


CI.F7: 


SIA 


3,MES7» 


»2 


03723 


044765 




STA 


1,PAC71 


Hi 


(,3724 


(150765 




STA 


2,PAC72 


Hi 


03725 


020404 




LUA 


H,XJ15 


i)6 


03726 


004755 




JSR 


CMC7T 


36 


1)3727 


(12(1515 




LOA 


0,PC172 


07 

ab 


03730 


0207611 




JHP 


PLS7T 


03731 


000015 


X.I15: 


15 




10 


03732 


(100007 


Pi:77! 


7 




11 


03733 


000000 


CHR7Z: 







12 


03734 


00001 1 


PC:i71! 


11 




13 


03735 


(100000 


CMR7T: 







14 


03736 


000000 


MtS7R: 







15 


03737 


020505 


TJC7I 


LUA 


0,PC1?2 


16 


1037461 


004512 




JSR 


TYP7 


17 


03741 


01>«776 


T ] X J I 


ISZ 


HtS7R 


lb 


03742 


024736 


TJR»: 


LUA 


1,PAC71 


19 


0374J 


034704 




L04 


3,ZSU7P 


20 


B3744 


175102 




HOVL 


3,3,SZC 


21 


613745 


124400 




NtS 


1,1 


22 


03746 


0011665 




JMP 


Pfc«7T»l 


23 












24 


03747 


102121 


TJ07: 


ADCiL 


e,'fi,SKP 


25 


0375B 


102440 


TID7: 


SUSO 


0,ta 


26 


03751 


054765 




STA 


3,MtS7R 


27 


03752 


050727 




ST* 


2,P*C72 


28 


03753 


03(t47l 




LUA 


2,PC172 


2b 


03754 


113000 




ADO 


0,2 


3(1 


613755 


102440 




suao 


0,IS 


31 


03756 


040721 




STA 


0,,!SU7P 


32- 












33 


B3757 


034720 


TIS7: 


LU* 


3,:!bu7P 


34 


03760 


175004 




HUV 


3,3,SZR 


35 


03761 


000760 




JMP 


TIX7 


36 


03762 


054716 


TIi.71 


STA 


3,P*C71 


37 


03763 


(iS361(l 




SKPuN 


TTI 


3b 


03764 


C0O777 




JMP 


.-1 


3V 


03765 


(160610 




QIAL 


0,TTI 


it 


M3766 


004715 




JSR 


CMC7T 


41 


037S7 


034436 




LUA 


3,PC470 


42 


03770 


116414 




SUB» 


0,3,SZR 


43 


(13771 


101015 




MQVft 


0,0, SNR 


44 


03772 


000765 




JHP 


Ti:i7 


4b 


03773 


«I24404 




LUA 


1,TIN72 


4b 


03774 


106015 




AUCtt 


0,:i,SNR 


47 


03775 


(100744 




JHP 


TI1(7 


4b 


(13776 


106424 




SUHZ 


0, 1, ,S2R 


ilt 


^3777 


O0O4H5 




JMP 


TIM7 


Sti 


(14000 


034677 




L0« 


3,i:sU7P 


51 


041S01 


177200 




AUDh 


3,:i 


52 


04002 


054675 




ST* 


3,;:5U7P 


53 


04003 


000760 




JMP 


TIW7*) 


54 


04004 


136415 


T1M7I 


SuSO 


1,3,SNR 


55 


o4oeb 


000702 




JHP 


TIC7 



(SAVE RETURN 



(PRINT CARRIAGE AND LF 



(OCTAL ENTRY 
(DECIMAL ENTRY 



(AC2 IS SAVED 



(HINUS SIGN AND LEADING SPACES 
(FLAG 



(SPACE, TAB, OR NULL 

(COMMA 

(OR 

(HINUS 

(IF NEITHER THEN UO TO TIM7 

(COMPLEMENT SIGN 



(IS ir A CAKRIAGE RETURN7 
(IF CH IMEN GO TO TIC7 



Iian79 ^■N>■ 


IHT 








01 ^Cv^if'b 


^24420 


T1N7J 


Lu4 


l,TJM?l 


H2 ji«C7 


lJi7fi22 




*uoz 


a.l.SiC 


^i a fl k^ 1 /r 


14B513 




SUHL» 


2,1,SNC 


if) lul-ll 


<>H«)731 




JMP 


TIH? 


35 H4tili 


i)l«(66S 




ISZ 


Z5U?P 


0C KtdellJ 


J246b5 




LU« 


?,P4C?1 


iS7 Jitielt 


1«112V> 




"OViu 


H.fl 


vie iiiiiib 


11312II 




MUV^L 


Bl,3 


t^y MitilO 


1751211 




MUViL 


3,3 


l«l ^i<fl7 


137l"BI» 




»UD 


1,3 


11 /l4il2i'. 


14522? 




rtUVZh 


2, 1 


U B4H?1 


125232 




«OVi»« 


1,1, SiC 


13 uikrSi 


IWBt'J" 




»U0 


l",3 


14 ^4«',2J 


^1»«)737 




Jfp 


TI,-7 


IS «4i>24 


A^'A^OV' 


PL67B: 


fin 




16 ■)4i<25 


/HBH40 


pc4?b: 


4|f 




17 M4a?0 


177720 


TiN?i: 


-bJl 




lb <)4iil27 


^B«)«55 


TiN'ia: 


55 




19 tl4tiju 


»3a55b 


oltjab: 


Lbi 


2, .♦!♦. 


2« V14W31 


iqaoiMW 




1 / K ? V' 




21 H4HJ2 


aiai'Hf! 




1S<»BI< 




22 vl4^3^ 


^flliitid 




lilUB 




2J itii,i4 


vinalBl" 


C15IJ0! 


IDB 




24 U4VI3S 


BJI.1K1M 




IB 




2S U4ei3t> 


^HbwmI 




1 




2ti bl4tt37 


^gtiioeiw 




H 




27 ^4fl4H 


i-SaSbS 


OtCtTB: 


LU4 


2..*1*. 


2b 


/iad(>l2 


.KDX lis 






29 I1I4I.41 


B2342H 




iBaioo 




38 S14K42 


^m75i» 




1BI9B 




31 «14U4J 


ifllSHt 




IBR 




32 Ii!4ti44 


CB^(I12 


PC1J2: 


IB 




33 »4k45 


im^HBl 




1 




34 U4»4b 


^tt^BBH 




B 




35 


BiBBBlO 


.RDX 


« 




36 










37 «|4«47 


fOl^Oll 


PTa?: 


11 




3b 











;iKlP 

(SKIP 



MIT A Ulttll 
UlblT 



luuT UF LtAUING SPACES 



la OLl; P*C?1'S » nEh ulbll 



;5K1P IF OCTAL lOuE 
>ADD 2 OLU PAC71 'S 



l/BBH MNMNT 








31 B4e5iS 


■011213 


P7T10: 


Tl .0O»? 




02 <<4»l51 


8i207b4 


tPS7! 


Lu« 


o,PC47a 


03 B4/iS2 


B54452 


TYP7: 


SI A 


3,TYP7S 


04 B4B53 


B 3 4 4 4 7 




LD4 


3,INT7 


06 B48154 


1750B4 




MOV 


3,3,SZR 


06 B4B55 


034127 




LUA 


S.SnREG 


^7 VI4BSb 


B4B447 




STA 


O.P.MSO 


lii B4b57 


177ina 




AUOL 


3,3 


09 04t)eB 


175U2 




MOVL* 


3,3,SZC 


IB I34iiei 


BOB417 




JMP 


PLP7T 


U iJ4062 


17662? 




SbUlH 


3,3 


12 <I4k63 


16300? 




AUO 


3,0 


13 B4B64 


B401 41 




STA 


o.EACTV 


14 B4B55 


B2B440 




LtA 


O,P,MS0 


15 tl4B66 


B636U 


TPT7Y1 


Sl\PoZ 


no 


lb B4«S7 


000777 




JhP 


.-1 


17 B4a7l!l 


BO04B1 




JMP 


.♦1 


lb b4«i71 


063511 




SKPBZ 


TTO 


19 B4i<72 


B0O775 




JMP 


.-3 


20 04073 


061111 




□ OAS 


O.TTO 


21 ,d4B74 


063511 




SKPBZ 


TTO 


22 04875 


000777 




JMP 


.-1 


23 04B76 


loiooo 




MOV 


0,0 


24 B4a77 


06B211 




NIOC 


TTO 


25 B4i^a 


B20425 


PLP7T: 


LUA 


0,P,MSO 


86 B411!l 


034420 




LOA 


3,P1777 


27 B4102 


1634B0 




AND 


3,0 


28 04103 


176400 


TPR7T! 


SUB 


3,3 


29 »<411«4 


054141 




S1A 


3,EACTV 


31! B4105 


036743 




LDA 


3,»P?TTU 


31 B4106 


1770B5 




ADO 


3,3,S)«R 


32 Ii)4ie7 


056741 




STA 


3,»PTTT0 


33 04tlB 


034411 




lUA 


3,P1777 


34 04111 


116843 




AUCU 


o,3,SNi: 


35 B4112 


034713 




LUA 


3,PC4J0 


36 H4H3 


162432 




SUBZ* 


3,0,9ZC 


37 04114 


010617 




ISZ 


CMR7Z 


3b 04115 


034406 




LUA 


3,PC175 


39 B4Hb 


116445 




SUHU 


0,3,SNR 


4B B4117 


054614 




STA 


3,ChRtZ 


41 t14120 


002404 




JHP 


»TYP7K 


42 t)4121 


000177 


P1777! 


177 




43 a4i22 


177777 


InTy: 


-I 




44 B4123 


0^0015 


PC175: 


15 




45 04124 


OO0O0O 


TrP7R: 







46 B4125 


BO080K 


P.MSBi 


e 




47 B4126 


040(100 


p.Mbi : 


ibi 




4b in4i27 


002000 


P.WbSI 


IbS 





IPRtPARt TO PKINT A SPACE 
IIYPE TME RIGHT BYTE UF AC0 
(IF IT IS HERE out TO S«PAK 
n To OUTPUTS KILL BE ENABLEO. 
INEaD The SnITCMES 
ISAVE ACO 

ISKIP If TYPEOUTS ARE NOT 

iSUPPHESScD 

IBIT e«i 

ISET UP EaCTV fur TTO 
(GET SAVEU CHARACTER 



lOUIPuT TO TTO 

(GET CHARACTER 

(REMOVE PARITY BIT FOR LPT 

rCLfcAR EACTV SMITCH 
IC" TTO INTR RAIT SHITCH 
(SKIP IS TTO TST DELETED 
ICLEAH INTR BAIT SHITCM 

rSKIP IF IT HAS A RUBCUT 

rAC3 • 40 

IbKIP FOR NON PRINTING 

(CHARACTERS 

IAC3 • 15 

(SKIP If IT HAS NUT A "CR" 

(CLEAR HORZ POS 



ai 
12 
33 
ii 
lib 
06 
a7 
CIS 

ill 
11 

12 

u 
lb 

16 
17 

IB 
IS 

2u 
21 
22 
23 

24 

as 

2b 
27 

21) 
2V 

ill 
31 
32 

33 H413M Oiml36 

34 ^413 1 VVti/i 1 kl4 

35 U4132 i)I*^122 

36 tl4133 »D>iP33 

37 £4134 0Keiill«n 

38 ei413S tinilft^l* 
3Sl kl4136 jfMePK^ 
4u (14137 ei^alOtlO 

41 49414U ^C^fe1Pbl3 

42 V34141 b^^U^t"M 

43 V14142 »Mt4P>ld? 

44 ^4143 ^C"ld2H2 
46 PI4144 u?Ro^/I9 
46 04146 Vl»4><47 



(FILENAME" 6WKPACR 

(THIS PACKASe IS uStD TU CHANGE TmE StTTlNGS UF LOCATION 

)"S»RtE" OF PAGfc 0, THE P«ObBAM CONTPOL SHOULD tNTEK "INP?" 

I«ITH AC3 HAVING THt KETUHN AOD«ESS. THt CHARACTEH INPUTEU 

IBt THE OPEHATOK IS ECHOED AFTEH A "CR". IF THE COMMAND IS 

(NOT A LEGAL UNt THtN THE CONTROL IS RETURNtD WITHOUT DOING 

(ANY THING, OTHfcRdlSe ONE OF THt FOLLOWING COMMANDS IS 

lEXtCuTEO: 

(SETS 1-9 AND A-F AKE USED TO COMPLEMENT THE CURRENT VALUt 

(UF BITS 1-15 OF "S"REG", IF ONt OF THESE KtYS IS HIT THE 

(CORRtSPONOING BIT uF "SUREG" IS COMPLEMENTED AND THE CONTROL 

(15 RETURnEu TO TME STATE PROGRAM HAD etFORt HITTING THE KE» 

(TYPING OF A I'?" «ILL LOCK THfc PROGRAM IN A SWITCH flOOIFICAT ION 

(MODE In kHICh case MORE THAN ONE BITS CAN BE CHANGED BEFORE 

(1HE CONTROL IS ALLOWED TO RETURN TO THt MAIN PROGRAM, HHTINE 

(THE "Ck" key bill UNLOCK THE PROGRAM FROM THIS MODE. 

)»»U" This COMMAND GIVEN AT AnY time «iILL reset the "SHREG" 

(TO DEFAULT MODE (ALL ZEROS) ANU kESTART THE PROGRAM AT AuD, 

ISTURtO IN LOCAIION "INS?" 

("«R" THIS COmmannd given at any TIME RILL RESTART THE PROG. 

(AT ADDRESS STORED IN LOCATION "iNS?" 

(»M» THIS COMMAND GIVEN AT ANY tIME "ILL PRINT THE CURRENT 

(OPERATING MODES. 

(BEFORE THE CONTROL IS RETURNED TU THE MAIN PROGRAM BIT WILL 

(BE SET IF ANY UF TmE OTMtR BITS OF "SWREG" IS SET, OTHERWISE 

(IT WILL BE CLEARED 



(THIS PACKAGE EXITS WITH C(AC3) 
(STRIPPED) . 



t CHARACTER TYPED IN (PARITY 



IN1736: 

IN17B4: 

IN1?22: 

INC?33: 

InL'iTk; 

INR7Ti 

InS7«: 

InS?i : 

INSV2: 

INSJ3: 

lNS?c: 

InSj: 

svpjtbi 

IPTB7! 



136 
1^4 
122 
33 



ts 

STRT2 



100B2 MNMHT 

01 tl4146 ^54767 IN|>7: 

D2 »<4147 tl4M767 

33 i>415tg tj44767 

134 t14151 1(1511767 

06 194152 1752«in 

06 114153 tiS4767 

07 D41S4 176410? 
06 194156 (I54745 
ny >141S6 (I4>|756 

le <I4157 il2ttl42 iNOJi 
It kl416«l ^34741 

12 iJ4iei 1634i<i9 

13 l«4162 *24741 

14 04163 106415 
16 

16 04164 O110531 

17 04166 040764 
IB 04166 ^24e4fi 

19 (14167 034665 

20 04170 116414 

21 04171 034742 

22 04172 162462 
23 

24 04173 O0tlSo4 

26 04174 004656 IN17: 

26 04176 034627 

27 B4176 152620 



26 


1.14177 


116405 


29 






3o 


042^0 


000447 


31 






32 


04201 


151221 


33 


04202 


126620 


34 


04203 


175405 


35 


04204 


000445 


36 


04206 


147415 


37 






3B 


04206 


000773 


39 


04207 


106400 


40 






41 


t<421o 


135000 


42 


04211 


151225 


43 


04212 


k^0O444 


44 


04213 


02471SI 


46 


04214 


167004 


46 


04215 


000765 


47 







STA 


3,INR7T 


STA 


0, IN570 


STA 


1.INS71 


STA 


2,INS72 


MOVn 


3,3 


STA 


3,InS7C 


SuB 


3,3 


STA 


3, INT7 


STA 


0,INL7K 


LDA 


0,LASTI 


LUA 


3,P1777 


AND 


3,0 


LDA 


1,PC175 


SUB* 


0,1, SNR 


JMP 


INR7 


STA 


0,lNS?3 


LJA 


1.C1070 


LDA 


3,PC172 


Suaw 


0,3,SZR 


LUA 


3,INC733 


suau» 


3,0,SZC 


JMP 


INS7 


JSR 


TYP7 


LDA 


3,PC870 


SuBiR 


2,2 


Sue 


0,3,SNR 


JMP 


IN3? 


MOV^R 


2,2,SKP 


SUBiL 


1,1 


INC 


3,3,SNR 


JMP 


IN37*2 


AND* 


2,1,SNR 


JMP 


IN27 


SU9 


»,1 


MUV 


1,3 


MOViR 


2,2,SNR 


JMP 


IN47 


LDA 


1,PC175 


AUD 


3,1 ,SZR 


JMP 


IN27*l 



(SAVE THE RETURN AOORESS 

(SAVE AC0 

(ACl 

(AND AC2 

( 

(SAVE CARRY 



("INLJK" IS NilT -1 

(READ THE INPUT 

(AC3 • 177 

(GET RIO OF Tl-IE PARITY BIT 

(ACl ■ 15 

(SKIP IF THE CHARACTER TYPED 

(WAS NOT "CH" 

(SAVE Character 

(ACl ■ 100 

(AC3 » 12 

(SKIP IF IT IS A LINE FEED 

(AC3 > 33 

(SKIP IF ACO IS EUUAL OR MORE 

(THAN AC3 

(ECHO TME Character 

(AC3 » 60 

(AC2 > 100000 

(SKIP IF THt DIGIT TYPED WAS 

(NOT H 



(SHIFT AC2 TO RIGHT 
(ACl B I 



(STAY IN LOOP UNTIL ALL BITS 
(OF SwRtG ARE CHECKED 



(WHEN THE CONTROL COMES HERE 
(FOR 1ME FIRST TIME ACl • 100 



(ACl » 15 

(SKIP IF THt COMMANO WAS "M" 



1«1HB3 fiMMHT 






ai k)4810 .136727 INM?I 


L0» 


3,#1PT8? 


^■i itfi\> i,S«7'i5 


S11 


3,SvP?TB 


-13 Jl'-ii6 •'34456 


LL/4 


3, PC, 40 


34 

ilb «i41!?l «;5b724 


SI« 


3.#IPT8? 


^6 ()4222 /il«bll3 


JSB 


nCLfi 


07 B422i <!BbU4 


Jbi< 


HPUEJ 


Bb M4224 il34e2B 


LD4 


3,Ptl?2 


^H ^Aili 1234>)S> 


INC 


111 


IB U422B lS64b2 


SUBO* 


3,1,SZC 


1 1 

12 H4227 ,iB6445 


J5« 


•ITPS? 


13 B423«) 1111221' 


M0V2H 


81,(1 


14 H4231 122414 


SUB" 


1,0, S2R 


15 114232 »H'H771 


JMP 


InM7«5 


It) tl4233 V«6tl3 


JiR 


»1CLF? 


17 JI4234 <l3al27 


LU« 


2,ShREG 


la 8)4235 151141! 


HOVUL 


2,2 


lU 114236 126568 


SuBCL 


1,1 


2B B4237 «H6115 


JSfi 


♦IZUC? 


21 i[<424e< t-Cl6434 


JSR 


»ITPS? 


22 114241 151124 
23 

24 114242 k!em774 


MOVZL 


2,2,SZR 


JMP 


,-4 


25 il4243 i!ia61t3 


JSR 


•IClF? 


25 114244 .I347we 


LD» 


3,SVP7TB 


27 H4245 «l567s;a 


ST* 


3,»IPT8? 


2e tl4246 «t«D41? 


JMP 


IN4? 


2y 






iti <I4247 \76tltti IN3?: 


4UC 


3,3 


31 lil425kl ei54e64 


ST* 


3,INL?K 


32 CI4251 1124127 


Lu* 


l.SHRtG 


33 






34 i!4252 133414 


*N[)I) 


1,2,SZR 


35 114253 1464811 


SUB 


2,l,S«P 


36 1)4264 147m)H 


*UI} 


2,1 


37 814255 8144127 


ST* 


l,S».RtG 


3b 8)4250 iilasse IN4?: 


ISZ 


INLYK 


39 






4i< 814257 8)081436 


J«P 


INRT 


41 2)4268) el46S4 


DSZ 


INL7K 


42 ■)4261 81281142 


LU* 


0,L*STI 


43 814262 ll«ll(92 


MUVL 


0,11!, SZC 


44 814263 8)l!»4lil6 


JMP 


,*6 


45 04264 ^63610 


SRPUN 


TTI 


4b 814265 •ll«8>774 


JMP 


.-4 


47 814266 1R1«I81« 


MOV 


0,0 


4b 814267 81681610 


01*C 


0,rTi 


4U 81427<1 8l>l8l4it2 


JMP 


.♦2 


51) 814271 1B122» 


MOVZR 


0,0 


51 8)4272 8)4^142 


ST* 


0,L*STI 


52 ^4273 8109665 


JMP 


IN0?*l 


S3 814274 »!a4(l51 ITPSTl 


TPS? 




54 814275 B8I40S2 ITYP?! 


TYP? 




55 J4276 8ie<l?4ei PL, 40! 


4e 





|&*VE PIB? 

;PRtP*Rt TO PHIHT * SPACE 

l*FTER t»[.H NUMUEK 

HYPE « "CR" »NI) "LF" 
(PRINI IHt CONTtNTS OF *C1 
rAC3 • 12 

(SKIP If »C1 IS GKEATtR OH tQU«L 

» ro *C3 

(TYPE * SP*CE 

[*C8I ' 20 

(SKIP *FTER TYPING 15 



(*C2 H*U SHITCM SETTINGS 

(BRING THE C*KRy dir IN «C1 

(lYPE THE CUNTENT5 OF *C1 

(TYPE * SP*CE 

(SKIP *FTtR TyPINu all THE 16 

(BITS 



(.GESTURE PTB? 



(*C3 ■ -1 

(LOCK IN SXITCH INPUT MODE 

(KE»0 THE CURRRENT VALUE UF 

("SuREG" 

(TAKE XOH OF ACl AND AC2 



(SAVE tme ne« value of "SnREG" 

(SKIP If THE PROGRAM IS LOCKEU 
(IN SWITCH INPUT MODE 

(NEVER SKIP 



(■»*IT FDR OPEK*TOR INPUT 



lH0b4 MNMkT 

01 814277 1H70811" 

■12 

03 8143081 8128163'^ 

04 81438)1 8106774 

05 8143>'2 121(1810 

06 8143H3 8106772 
817 8)43194 8194626 
08 8)43(15 1164^5 
lis 043^6 810^4815 

10 t)43?/ ^34622 

11 814318) 1164814 

12 814311 20^745 

13 8)4312 054127 
14 
15 
16 
17 
16 



a4313 8134631') IN67I 



04314 8154621 

144313 CliieMS 

iH 8)4316 0381127 

20 8)4317 176220 

21 814321) 17348)4 
22 

23 04321 17208)0 

24 04322 05,dl27 

25 04323 ^28)617 

26 III4324 10118)0 

27 04325 0281611 
26 04326 024611 

29 04327 030611 

30 8)4330 034611 

31 04331 002604 



LU* 


0,IN173b 


JSfi 


»1TYP7 


MOV 


1,0 


JSR 


HTYP7 


LU* 


3,1N1722 


Sua 


0,3,SnR 


JMP 


IN87 


LU* 


3,IN1704 


SUB 


0,3,SZR 


JMP 


IN47 


ST* 


3,SuRtG 


LU* 


3,INS7 


ST* 


3,INR7T 


ISZ 


InT7 


LU* 


2,SaREG 


tQCZR 


3,3 


«ND 


3,2,SZR 


*UC 


3,2 


ST* 


2,$»REG 


LU* 


0,1n37C 


MOVL 


0,0 


LU* 


0,INS70 


LU* 


l,INS71 


LD* 


2,INS72 


LU* 


S,INS73 


JMP 


HNK7T 



(*C1 • 100* ASCII VALUE OF 
(CONTROL CHARACTER 
(AC0 • 136 
(TYPE • 



(AC3 • 122 
(SKIP IF IT 



(AC3 

(SKIP 



I 104 
IF IT 



IS NOI "R 



WAS A 



(SET SWITCMMES TO OtFAULT 

(MOOf 

(AC3 • AOURtSS OF THE LOCATION 

(■MERE THE PROGRAM RILL START 



(AC3 • 77777 

(SKIP IF THE SWITCHES ARE SET 

(TO ALL ZERO'S 



(RESTORE C«RRY 
( 



(RESTORE THE *CCUMUL»TORS 
(RETURN WITH C(»C3)«CH*R INPUT 
(RETURN 



ifaStlbS MNMNT 


Kl 






e2 






23 






ed 






as 






eb 






e7 






eie 






na 






lid 






u 






li! 






l.i 


ki4332 


B7b4Bll 


10 


U4333 


U714iiit 


lb 


«14334 


«!654ul 


16 


.44335 


(161401 


17 


t!433b 


n2aat.« 


le 


(14337 


li!llt!2 


IB 


H434«l 


aS3B77 


iit 


H434t 


0614|,)1 


21 


194342 


02(144(1 


22 


04343 


B614m 


23 


04344 


B3H521 


24 


M4J4a 


t134434 


2& 


ei434b 


H61477 


2t> 


1(14347 


luoeis 


2/ 


H435ia 


(i?i212^ 


2li 


W4351 


liiee^ 


2S 


B4352 


ii7ees 


3B 


04353 


;i254(ii;i 


31 


B4354 


K35i>aa 


32 


e436i> 


(144429 


33 


114350 


(l3il42S 


34 


f4357 


112415 


3b 


t)436^ 


oeMest 


3b 


194361 


a66fl77 


37 


U4362 


88(1177 


3b 


114363 


0«l54oi9 



;LInTH - LINKtR INTERRUPT HANDLER 

(SAVES AC'S CARNV HSKO (e) AND USbRHOOE 

(STATUS ON A HAHDnANE STACK. 

ITMEREBY hAKING INTERRUPT PROCESSING 

IRE-ENTRANT 

lOEVICe INTERRUPT ADDRESS AND NSKO HAVE 

(BEEN EnTEREO BT EACH DEVICE TEST 

(PREVIOUSLY PERPOKMING THE APPROPRIATE 

(NUMBER OF "EINTS" ENTER INTERRUPT SERVICE 

(CALLS TO FILL THE APPROPRIATE DEV TABLES 

LINTR: 



PSH 3 


(SAVE AC3 


PSH 2 


(AC2 


PSH 1 


(ACl 


PSH (9 


(ACd 


LOA tl,Z 




HOVL li.D.SZC 


(CARRY 


HALT 


(BII OF Dsll 


PSH a 


(PC«2»CRY IN BIT 15 


LUA P.MSKKG 




PSM e 


(SAVE OLD HSKO 


LOA 2iLK3i9e 




LUA 3,LI^SK$ 




INTA d 




COM* (1,(1, SNR 


(CHECK FOR POR 


JKP PPFAIL 


(IN1A GAVE -1 


ADO SI, 2 




ADD Cl,3 




LOA l,ei,3 




LOA 3,0,2 




STA 1,HSKRG 




LUA 2,K4 




SUBB (l,2,i>NR 


(HAS IT A DtV «4 INTR7 


JMP 0,3 


(YEP, SERVICE IT 


MSKO 1 




INTEN 




JSR ei,3 


(to TO INTR StRV 



1 MUST BE PORER FAIL 



IBBUS MNMRT 








n 




(1. Into 


- LINKER 


INTERRUPT DISMISS 


112 




(HEIURN ADDRESS 


"AS GIVEN TO DEVICE 


Hi 
04 




(SERVICE ROUTINES VIA THE JSR 03 


05 (14364 


0S0277 


LINTO; 


INTuS 




06 04365 


069601 




POP 1 


(RETRIEVE MASK 


07 04366 


044414 




STA 1,MSKRG 


08 04367 


066077 




MSKO 1 




0il 04370 


0S1601 




PUP 


(GET CRY»2»PC 


10 04371 


101220 




MUVZR 


,0 (RESTORE CRY 


11 04372 


040000 




SIA 0,0 




12 04373 


061S01 




PUP 




13 04374 


065601 




POP 1 




14 04375 


071601 




PUP 2 




15 04376 


075S01 




PUP 3 




16 04377 


060177 




INTEN 




17 04400 


002000 




JMP *0 


(GETS TO LOGICAL 


lb 04401 


000000 


luSks; 







la ^14402 


000000 


M.SKRGI 







20 04403 


000004 


K4I 4 






21 




(ilNTP, 


, - ENTES 


INTERRUPT SERVICE PAI 


22 




(lAcaj- 


iDEV» JS5 


•EINTS 


23 




(lACDl 


iMSKO 




24 




(UC2}( 


iaOORESS of DEV INTR SERV 


26 










26 04404 


054410 


EINTPI 


STA 3, 1:1. S3 


27 04405 


034450 




LDA 3,LK300 


26 04406 


117000 




ADD 0,3 




iy 04407 


051400 




STA 2,0, 


i3 


30 04410 


034771 




LUA 3,LMSKS 


31 04411 


117000 




ADO 0,3 




32 04412 


045400 




STA 1,0, 


3 


33 04413 

34 

35 04414 


002401 




JMP •tl. 


S3 


(100000 


EI. 631 








lv)Ha7 M.MMhT 


ill 






02 






IM 






(14 






»6 


>1441b 


titvine 


ab 


Iit4416 


H3i)447 


87 


«)441/ 


V14128II> 


eti 


19442^ 


151400 


ei9 


i)4421 


I4b3ili' 


iw 


kJ4422 


123224 


11 


^442.i 


«l?i)774 


IS 


814424 


i710Ull 


13 


il442!} 


n7«lBill 


1" 


04426 


^52441 


15 


1114427 


14522*1 


16 


tl443n 


13122H 


\r 


VI4431 


8122435 


IB 


04432 


11381 tIS 


19 


114433 


8152433 


tie 


1<I4434 


125228! 


21 


814436 


If-df^fi 


22 


tt4436 


U4i;i8ie 


23 


U4437 


113I»BI» 


24 


il444«l 


1870814 


2ft 


H4441 


<1HB775 


26 


e4442 


1S1411I9 


27 


»I4443 


a5ei736 


2(1 


(14444 


B2B4<iH 


28 


814445 


i94e?ui 


3B1 


814446 


11924190 


31 


814447 


^41)733 


32 


B44581 


»42420 


33 


814461 


8l2«l42d 


34 


814452 


1)48108)3 



ILCINT - IMTl»LIiE lNTtR«UPT StHvlCE TABLES 
rvECTUS iBOkESStS »HE SET TO ILLEGAL INT 
lANB MSKO'S AkE set Tu -1 
(LSIKP IS SET TO START I AFTEK MSuQIS 
LCInT: LUA 0,UILLI 



>FIlL StKVICE 
rVEOTDRS kITH 
lAOKS ILLEGAL INTH 



Lt'A 2,LK3B0 

STA ll,it,2 

INC 2,2 

MOVS 2,1 

MOViB 1,1, SZR 

JMP LtINT»2 

KTSP 2 (STACK POINTEK TO 4DB 

MTFP 2 (FRAMt POINTEK ID 4ldtl 

STA 2,»LC.K1*1 



MOVZR 2,1 




MOViR 1,2 


IAC2>10a,ACl«2a0 


LUA 0,»LC.KI 


(RESERVE 100 bOHDS 


AUO 0,2 


(ABOVE MEM ALLOC, TbLS 


STA 2,fLC,Kl 


1100 FOR nSKO 


MOViR 1,1 


IACl»100 


AOC 0,0 




STA 0,0,2 


, 


AOO 0,2 




AOO 0,1, S2R 




JMP .-3 




INC 2,2 




SIA 2,L«SKS 




IDA e,LC.K2 




STA 0,1 




sue 11,0 




STA 0,HSKRG 


(STRT INT WSK •81 


STA e,»LC,Kl»2 




LUA 0,LC,K1*3 




STA 0,3 


UNIT FUR STACK InTA'S 



100bB MNMKT 










01 04453 


020417 






LUA 0, 


,LC.KS 


02 814454 


040310 






STA 0, 


,300«TTI 


43 U4456 


020416 






LOA 0, 


iLC.KS 


04 8)4456 


040311 






STA 0, 


,300»TTO 


06 04457 


020120 






LUA 0, 


.PFAIL 


06 «l44eu 


040300 






STA 0, 


,300 


07 04461 


020413 






LOA 0, 


iLC.CN 


0b 04462 


040304 






STA e, 


,300*4 


09 04463 


001400 






JMP 0, 


,3 


10 04464 


004332 


LC, 


,K2l 


LINTN 




11 04465 


000300 


LK300: 


3a0 




12 04466 


001372 


LC, 


.Hi: 


LSEIB 




13 814467 


00215* 






STAUR 




14 04470 


002160 






STKPG 




16 04471 


002200 






STKIN 




16 04472 


011257 


LC 


,K8I 


TT.TI 




17 0447i 


011324 


LC 


.K9I 


TT.TU 





(AODR OF TTI INTR HANDLER 

(PUT IN InTM T8l 

(ADOR OF TTO INTR HANDLER 

(PUT IN InTh TBL 

(PKR FAIL RTN ADOR 

(PUT IN InTR TBL 

(CONSULt INIR MANOLtR 



le 04474 004505 lc.cn: 



ltiB89 MNHRT 




ai 814478 


004476 UILLI: 


LILLI*1 


12 il447b 


040135 


ST4 OrUUEVI 


a (14477 


024402 


LOA 1,.*2 


34 t!4seei 


123001 


«DD 1,0, SKP 


05 tl4Sri 


050200 


NIOC 


ae (i4see 


040401 


ST« 0,,»1 


37 eAiei 


060200 


NIOC 


Hb 1145JI4 


001400 


JMP 0,3 


8» 






lu a4se3 


065601 MNCONI 


PQP 1 


11 lil43eiCi 


044674 


STA 1,MSKNG 


12 04507 


061601 


POP 


13 0451111 


101220 


MOVZR 0,0 


U «145U 


040000 


STA 0,0 


15 I14S12 


061601 


PBP 


15 04513 


065601 


POP 1 


17 045)4 


071601 


POP 2 


le 04515 


075601 


POP 3 


i» 04515 


002401 


JMP »,♦! 


20 04517 


177776 


»77776 



(CHANGED TO DtV* 



tUNSAVE AC'S 



I 

01 

02 

03 

04 

05 

06 

07 

06 

0» 

10 



OSO MNKWT 

04520 005215 

04521 1S1120 
04527 005215 
04530 141501 



TXT, a: 

PMOGRAM 
TXT, II 
AC'S ( 



• TXTE 
» ( 
.TXTE 



C<I5>«12> 
(<15»«12» 



04533 005215 TKT,2 
04634 141523 S;RU0/HI t 
04541 005215 T<T,7: .TXTE 
04660 005215 T»T,8I .1»TE 
04566 177777 PFTEXI .TXTE 



TXTE (••laxia* 



1<1»><12»ST,LA STAi*T 

1<15»<U>RAN *C» I 



/ EKRUHCRES.)<15><I2»l 



1«177»«J77><177><15»«12>PUWER KAIL » 1 



I k' 9 I ^ N M 

06 (I4t>l>l 

B9 «Hbf.4 
Ik] v^4bvia 

U »'60l> 

12 M46?l7 

IJ ll)4blH 

14 «)4(Jll 

1!) tl4bl2 

lb il4bl3 

17 04614 

le ei4bi3 

19 B4bl«> 

2r 

21 

22 U4bl7 

23 e4b2tl 

24 e4b21 

25 i44b22 
2b «l4e2j 
27 B4624 
2B iil4b29 
29 <i4b2b 
ii/i K)4b27 

31 tanii, 

32 1^4631 

33 e<4b32 

34 ei4b33 



nT 

I4MSCH-AS1GN » bCKATCM ARtA Tu UCM 

rNO S«IP IF MtnUHY ASSISNfcO 

lUH NU SChATCH AREA AVAILABLE TO ASSIbN 

AHSLR: 

ifSii^l 5»Vt 

«'6442S STA 3, AM. S3 

,J2213« LUA «,»ALTSL 

IJltiuS NOV e,5i,SNH 

0815411 JMP AM.HT 

t<3eil3a LCA 2,ALTi)L 

^29X191 LD' liliZ 

13S0B1I» "OV 1,3 

I2bl2tl MQVZL 111 

125224 MDV^K 1,1>SZR 

innidtiii JMP An,«T 

<lW<l4ia4 JNP AM.NH 

al2413 ISZ PAH. S3 

e?6414 API, XT: JSR »AM,K1 
a626Ml HTRN 

inif UPT UOtS NUT EXIST 
(USE FIRST IK SCR ASSIGNED 
ie24HVt AM,NMS SUB (I i K 

JSR (AH.EA 

HALT 

MUVS 1,1 

INCS 1,1 

LI)» 2,ALTBL 

STA 1,1,2 

JhP AM.XT-I 

37 

LUCmL 



IGE1 nlK'S ASSIGNED 

INOT»B INVALID NONSCR to ASSIGN 



ISAVE ACl 
lERKOK EXIT IF 

idch already assigned 
;no map 

»loao map opt. set scrlckhi 



e!eb4i3 

8l6ja77 
12!>30i! 
12S7»e 
«3i)13!> 
■145^11)1 
OEt 11766 

.me^DR AH, S3 

«m»fl37 AM. 37 
UW4672 AM.M 

0Ef00a» am.tm: V 
iie2363 am.ga: GETPa 



IENTER dcm assignu 



lBllt92 MNMRT 


el 






H2 






ei3 






i)4 






«6 


^4b34 


ic624t11 


H6 


V!4b3b 


1054772 


f)7 


«4b3b 


»3i)13»l 


db 


«i4b37 


<i2it9t<ei 


^9 


tl4b4tl 


m25»Hi1 


Id 


,14641 


1(134767 


11 


t>4b42 


1374*0 


12 


,«4b43 


l6b7B11 


13 


04644 


122415 


14 


tl4b45 


^fiVi75Z 


IS 


Ilj4b46 


12S7B() 


lb 


H4647 


137d»lB 


17 


046619 


l»5Slilill 


le 


fl4b51 


,iei3743 


19 







ItMSCH- 

ItXPAND OCH SLRaTUH area 

EMSCR: 



SAVE 




STA 3, An. S3 




LOA Z.ALTdL 




LUA l>,^,^ 


IACil'*lK SCR 


LDA 1,1,2 


»aci«uCm limit 


L0» 3, AM, 37 




AnO 1,3 


13'START DCM LOG 


SUBS 3,1 


;l«lllK IS OCM 


SUB* l,IC,5NKi 


)SKIP»NOT ALL AS-DCM 


JmP Ah. XT 


lEXIT ALL SR-UCm 


INCS 1,1 


(♦1 «DCH IKIS 


AuD 1,3 




STA 3,1,2 




JMP AH.XT-l 


rSKIP EXIT 1 MORE IK 



liaa»3 mnmkt 

ai 

«2 

ei tliti'i uBityil 

e» t!4bSJ i)5d7!>4 

US (14654 tismsei 

eb tl465S iiaidlll 

07 194656 iiiet3757 

(16 ei4eS7 iZbtfidl^ 

le ti46ei i?33ki0 

U ^4662 ilAieidi 

12 KI4663 e:24749 

13 KI4664 ltl?t\fO 

14 VI4665 1227«!4 
16 ^4666 >t4ln^l 

16 III4667 ii;1474ia 

17 i)467kJ «)^>)724 
lb H4071 e63fi77 



IHDSCH 


- KELE»St sew 


«D5CR! 






SAVt 




ST» 3,i«,S3 




LUt 2,*LTbL 




UOA B,1.2 




JMP 4M.XT 




IDC 1,1 




MOVS la.a 




tUCIS l,t) 




ST» 1»,1,2 




LU* 1,»M,37 




AnO 0,1 




SU85 l,t),SZH 




ST4 CI, 1,2 




OSZ *H,!>3 




JmP »M,XT-1 



MALT 



ItXIT UU DCH to RtLEASE 
»-l 

;«IK'5 IN OCH-1 

I lACl) 4FTEK ANO 

;«uaGicAL PAGt « 

(AC»«II1K'S LEFT 
ID OCri AStsIGNtD 
(NO SKIP DN EXIT 
(EXIT NEW DCH LIMIS 

lucH NAP an BAs ALi<Dr iccanit happen) 



ld«<94 MNMKT 

ai ILDCHL - LOAD DATA CHANNEL LIMITS 

»1 ICALCOLATt DCHHI/LO FOR THIS TS1 

93 llNTEfiRITY OF AC'S NOT PRESERVED 

m t)4672 U3(il30 LDCMLi LbA 2,ALTt)L 

«6 BI4073 oaaKal LUA 1,1,2 

^6 1)4674 131(iuCi MOV 1,2 

87 04676 b2«733 LUA 8, AM, 37 

»b 114676 1234tlP AND l,t) 

ail (1467/ lt164(l? SuB f.l 

U. b47I»^ 1JI13MJI MOVS lil,kl 

U l'4/e'l 103121! AUU2L 19, U 

12 t.47l«2 K4U145 STA H,DLHLD 

13 M47B3 127126 AfOZL 1,1, SNR 

14 U47I94 12504«< HOVO 1,1 
16 tl47C'6 123000 ADO 1 , tl 

16 viA7»t 1265)90 SUBL 1,1 

17 H4707 1224H(» SUB 1,? 
16 Iil47]e 1140146 STA 0,3CHHI 
liP 04711 001400 JMP 0,3 



;AC1 UPPEK««IK'S 
(ACl LOl.ER»lST LOG 



IACa«LO LIMIT DCH 

IAC1«MQD IK » 1 'K 
;SET C»l NO IK'S 
IAC0>H!GH SCR*1 
IAC1>1 IF DCH ASSIGNED 
IAC1»B IF NO OCH 
»MI DCH LOG LIMIT 



lios-ys hnmkT 


ai 






^^ 






a 






04 






06 






Kb 


<l471<i 


i)5ilH32 


H7 


B471J 


^b44tl9 


^B 


W4/14 


lfl24ua 


B9 


H4715 


»l4^4e4 


IB 


114716 


1(20471 


u 


04717 


kl«6nt>3 


12 


B472D 


if2t>4e2 


13 


U4721 


l2!J4Bia 


14 


814722 


«t<ADe2 


lb 


il472J 


«J26767 


lb 


III4724 


el2lil512 


W 


a472S 


126?ei4 


18 


^4726 


«'2I«S23 


tv 


a4727 


tlil6«63 


20 


il473is 


a2l4447 


21 


H4731 


Htl6ei63 


22 


114732 


»)l»6B16il 



ILPKSL-LlNKtK PKOt"*" StUtCT DR, 

r»LLO» uStH TU SELECT PROGRAMS 10 RuN 

ITYPES I-OHt SIZE H*P EXIST AND ACTIVE PhOGRAMS 

\\f CLAUTU)«-l SIVEb OPtRATOS A ChANCt 10 

(DELETE SPECIFIC PROGKAnS 

LAUIO 
LPHSL! 



(SET MlbHn PHYS. 

I»WQD IK 

IPRIMI SUPR a'S 



STA 


3,LPSv3 


SUB 


^,^ 


STA 


Z.LPRtiN 


LDA 


B.LPRTl 


JSR 


•tPRTX 


LuA 


l,»LPhIK 


INC 


1 >1 


JSR 


ALPUEC 


LUA 


1 ,»LPHSL-1 


LDA 


B,LPRT2 


MUV 


l.l.SZR 


LOA 


l>,LPRT3 


JSP 


•tRHTX 


LUA 


a.LPRTA 


JSR 


fbRKTX 


JSR 


•PCRLF 



ISKP IF AuTu STHT 

INQT AUTn USE OTHK hOR 



IPRT PRS HOR 
rCAKRET LFEEO TST 



(NEXT PAGE PRIMT INDIVIDUAL PNOliRAM DESCRIPTIONS 



lV,i(96 HNI" 


ikT 


ai 






>)2 






33 


04733 


020446 


*Ck 


04734 


034442 


U5 


1,4735 


11700C 


Hb 


»i4730 


091400 


B7 


04737 


151005 


*t 


04740 


^02440 


OU 


04741 


1050(10 


in 


0474i> 


021002 


11 


04743 


101004 


12 


04744 


W0K14J0 


13 


04745 


0S0441 


14 


04740 


^106061 


li 


04747 


020437 


10 


04760 


024435 


17 


04751 


123000 


IB 


04752 


006063 


l» 


04753 


026737 


20 


04754 


125005 


21 


04755 


000416 



.-PRINT IDIVIOUAL TEST DESCRIPTIONS 
(GIVE OPH CHANCE TO DtLtTt IP LAUI0»-1 



LPRlP: 



LuA 0,LPRGN 
LuA 3,LPLi« 
AUO 0,3 
LUA 2,0,3 
NOV 2,2,SnR 
Jhp »lPSV3 
MOV 0,1 
LUA 0,2,2 
HOV 0,0, SZR 

jnp LPRie 

STA 2,LPIUX 
JSR •LZUCT 
LUA 0,LPIUX 
LUA 1,LPR10 
ADD 1,0 
JSR #ERRTX 
LUA 1,»LPRSL-1 
MOV 1,1, SNR 
JMP LPRlE-l 



ICUR PROG « 



ISKP IF NOT LAST 



IGET PRG »AIT S» 
(5KP IF PRG NUT "AIT 
IDEV MUST NOT EXIST 

ITYPE PRG » 



ICAlC AORS DESC TXT 



ISKP IS LET OPR SELECT 
ICR/LF AND 00 NXT PRG 



leas; «n 

191 

Di k)47S6 
134 11)4757 
nS U47ez 

06 04761 

07 tl4762 

08 04761 
Oil 04764 

10 tl476!> 

11 0476(1 

12 04767 

19 04770 

14 04771 

15 0477i! 

16 04773 

17 04774 
IB 04773 
m 04776 

20 04777 

21 o6oPO 

22 06001 

23 OSoct2 

24 050(13 

25 06004 

26 05006 

27 06006 
26 050^7 

29 OSolO 

30 06024 

31 05036 

32 03037 

33 OSoSl 

34 05062 
36 05lii61 

36 05077 

37 051U6 
36 05116 

39 06131 

40 06144 

41 05156 

42 0517a 

43 05171 

44 05176 



063610 
000777 

O646J0 
030422 
147400 
030421 
146416 
000406 
030420 
102000 
041002 
0061 16 
006171 
006060 
0104o5 
000736 
000147 
006166 
O0''10O0 
b0O0O[^ 
001422 
O0O077 
000040 
O0O01B 

000000 
O0S01O 

006215 
106466 
005037 
005215 
005062 
005215 
120123 
006215 
006216 
005215 
005215 
006215 
006216 
006171 
042240 
005215 



I»»1T FUR QPEK4T0H INPUT TO SELECT TEST 
;SP»CE IS SELECT »Nr OTHER IS DELETE 

SuPljN TTI 

JHP ..1 

D1»C I, TTI IliET CH*» 

Ltl« 2,LPB77 

«MD 2.1 

LU4 2,LPR40 

SUBH 2,1,SNR 

JmP Lh-RlE-l 



LU4 2,LPIDX 
ADC 0,0 
STA 0f2,2 
JSS »LMESS 
LPOTX+l 
JSR •PCKLF 
LPRlEl IS2 LPRtN 

JMP lprlp 

LZ"*X 



I5KP IF DELETED 
(SELECTED CH/lf DU NEXT 



LPLZM: 
LPRI4; 
LPSv3: 
LPRsn: 

LPHIKI 

LPR77: 
LPR40: 
LPR10: 

LPIDX: 

LPHTl : 



>SET xAIT Sk in phis 



ICR/LF 

1*1 PRDG X 

IDO NEXT PROG 



LPH4T 




MlbHK 
77 



1<16»<12>MNMR1 REV. 
U'S ■ 1 



00 0S*/O3/76 



10 


.♦1 
.TXTE 
<15><12>TUT4L 
LPRT2I .+1 

.TXTE t<16><l2>PR0EK4M RUN LISTt 
LPRTJI ,*l 

.TXTE C<16><12»SP4CE SELECTS 
-ANY OTHER CHAM. OtLETESl 
FTYTX! .TXTE l<15»<12>50 EKRURS<1 5>< 12> 1 
KEYSTi .TXTE l<t6><12>TYPE ANY KtYl 

.TXTE 1<1S><12>65K PASSES TEST » I 



TX65K: 

STHUR! 



LPR4T: 
LPDIX: 



uuEvT: 



.TXTE 1<15>«12>PR0EI( 

.TXTE 1<16>«12>UNEX. 

.TXTf t<l5>«12>PR&« 

.♦1 

.TXTE t DELtTEDC 

.TXTE l<15><12>UN£X, 



PASSES ERRS<15J'<12>1 

INTR, OEV« I 

DESCRIPTION! 



INIR. OEVK I 



loose HNHRT 
01 

02 
03 
04 
06 
06 
07 
06 
09 
10 
11 
12 
13 
14 
16 
16 
17 



.MACRO SETUP 
LCALL SETUL 



.MACRO LOUP 
LCALL .LOUP 

.MACRO ERROR 
JSR ,*i 
JHP .*2 
LCALL ERRET 

.MACRO EHAi.T 
JSR .«2 
JMP ,*'i 
LCALL ERRtr 



HA 

as 
51b 

^; 

lie 
U 

14 

lb HSkin 
17 H5212 
lb mS21J 
19 HSZH 
SID 14521S 
^S21b 
w6ill7 
ii 0522tl 

24 >iS221 

25 »<S222 
2b 

27 «J522J 



) .TITL CBSuS 

IflEMOKY CHELKtHOOlRU K»NDQM TO SUN "IIH LINREK 

|P»lTfcRN &ENEH4110N »ND CHECKIMG IS 

FMOVEP INTO TmE StLtCIED SCK*TCM ABtAS 

IFOK tXtCuTION 

I 

tUEF'S TO LINkEk PiHiPlElEK FILE FULLO«S 
NtxIT Cb.BB 



21 
22 



21) 
29 

a 

91 
32 
39 



0S1S21H U«EML=. 
i«t(HH7 
iacib2l9 

i«milbfl LPGH', 
BJIb2lK 

(3 v1 CI E!] 

et)b292 CD.kli!: 
Mf<S235 

177777 

176MaB 
Uf(69b9 
iieb969 
■liaS229 
0449D9 
151119 
191122 
12elill4 
(14^722 
027Ue 



,UDt LPbf 
Cb.tljl 



Cb.iil 
Cb.BZ 
I/I 



-1 

176B0H 
Cb.tC 
CO.tC 
,TXTE ( 
CHKHBKO R»N,( 



L»tML 

ItFST PASS CTK 

(TEST EKROH CTR 

llMTEHRUPI TIMEUUI SWITCH 

UNIT ENTRY AiJHS. 

IfcXfcCUTE tNTRY ARKS 

INO INTR nAITi 

IKAnO StL LIMITS 

|. ALWAYS ENTER 

IfcVtRY PROTECT bIT ON 

;nO I/O VALIDITY TRAPS 

)N0 «HITE OR DEFER TRAPS 



[II 

32 >i;i292 

K4 «|S294 

!I6 

*I7 «i5231> 

;ib tJ&23b 

i!l9 

It: tiJ297 

11 B524W 

12 «l5241 
19 a5242 
14 

li >9S249 

16 BS244 

17 tlS24S 

le 

19 10524b 

2e BS247 

21 «|525«1 

22 

29 (15291 

24 «|5252 

25 05259 
2b III5254 



ll»2»«lf" 
■940555 
dP 140(1 



^l«5b3 
BPt;473 

1 ^ttPllB 
k:««)5o7 
ll»2fiHI» 
B4ij5b7 

ia<)27P 
b3b545 

lJH)3li' 

l?«l4t)S 

KlPkl4B5 

i?9)03l» 

cie^4Ki3 
ini4«i4 
ia(lil77S 



IINITIALUE CMELKtRB 

CB.«1 ! AUC tl,H 

5TA e.Cb.TK 
JMP C,9 IKET 

I 

ItXtCuTt ENTRY PDIN1 

:b.tl2: ISZ Cb.TK 
JMP CB.«i3 
LCALL ASCkA 
ASCRA-AbCKA« 
JMP CB.Xl 
ADC tliCI 
STA B.Cb.ES 
LCALL AKAnG 
ARANS-ASCRA* 
LuA 2,CB.97 
HUV a,i 
LL4LL AUIVI 
ALIVI-A5CRA« 
NEC ^,ei,SNR 
JMP Cb,2A 

Cb.2L: LCALL ESCHA 
ESCRA-ASCRA* 
JMP Cb.2A 
INC tl,il|SZR 
JMP Cb,2L 



OABU TEST StOutNCt 



>.l TO TEST COUNTtR 
URN TO LINKER TtST IMT 



»s«»' is nu scratch 

;D0 nxT In SEu 

(TRY TO GET U 
Ibl I'l'ieill Villi 

INONE AVAILABLE 

1-1 Tu 

INO EKRbM 

IGET HAN* 
IBll^lBBBl*' 



IHEMnBlUlS TO EXPANO 

isii^ieviiiti 



lEKPAND SCRATCH l^ 

itiii*ieei)iti 

INO MORE AVAILABLE 
(KEEP EXPANOINQ 



SI 

192 


<KT 












ISCHtXCH AREA HAS BtEN 


ASSIGNED RANOOHLT SEL 


03 




IdHERfc 


TO MUVt TEST "ITHIN SCK4TCH AREA 


•14 




CB, 


.2a: 


LCALL ArtANG 


(GET RAN » 


06 «)52S5 


100270 






AKANG-ASCkA*lBn*100flie 


et iD$25e 


024143 






L0» l.SCRLO 




»7 M52S7 


030144 






LUA 2,SCRMI 




ab ilb2b0 


132400 






SUB 1,2 


in «QRDS IN SCRATCH 


09 «iS26i 


10S000 






«0V 0,1 




llil 








LtAUL AOIVI 


ICRbATE AN AOkS 


It »>5262 


100310 






ADIVI-A5CRA«lBll*ia0mB 


12 B5263 


024143 






LOA liSCRUQ 


>HITHIN SCRATCH 


13 il5264 


123000 






40D 1,0 


(TO RtLOCATE TO 


14 145265 


030525 


CB, 


,2C: 


UUA 2,Cb.PL 


IPRUG LENGTH 


15 ll!S266 


1424tl0 






Sua 2,0 




16 05267 


II24534 






LDA 1,CBPL2 




17 8)527,4 


1224D0 






SUB 1,0 


ICALC LOU RtL AURb 


lb 1115271 


024143 






LDA l,Sl,RLO 




19 ^5272 


122433 






SUBiL* 1,0, SnC 


rSKP >LOLIWIT 


ZH US273 


143000 






AUU 2.0 inAKE 


GRTR THAN LU 


21 VI5274 


122433 






SuBiH 1,0, SnC 




22 M5275 


000776 






JMP .-2 




23 l«5276 


040515 






STA 0,Cb.LC 


I4DHS TU STORE TSTS 


24 «l5277 


144000 


CB, 


,kl: 


COM 2,1 


(-•WORDS TO MOV 


25 H5300 


111000 






MQV 0,2 


rTO ADRS 


26 «5301 


034513 






LOA 3,CB.BG 


(FROM AURb 


27 ia5302 


021400 


Ci, 


.L2: 


LUA 0,0,3 




28 VI5303 


041000 






STA 0,0,2 




29 105304 


175400 






INC 3,3 




ait 115305 


151400 






INC 2,2 




31 1)5306 


1254H4 






INC 1,1, S2R 




32 «|5307 


000773 






JMP Cb.L2 


IMOV ALL TO StRTCM 


33 tl53le 


02«513 






LUA 0,CBPL2 




34 1)5311 


104000 






COM 0,1 




35 M6312 


143000 






AUO 2,0 




36 05313 


101400 






INC 0,0 




37 06314 


041377 






STA 0,-1,2 


(SET tPHOG 


a >|S315 


020476 






LDA 0,Cb.LC 




39 t!5316 


041376 






STA 0,-2,2 


iSEt BPHOG 


40 6)5317 


1024M0 






SUB 0,0 




41 VI5320 


«)41374 






STA 0,-4,2 


ICLK PONES 


42 05321 


050474 






S1A 2,CB.En 




43 




IMOV KFST OK TtST INTO 


SChATCH AREA 


44 146322 


034500 






LUA 3,CbBS2 


IbTRT OF 2N0 SECTION 


46 05323 


0214D0 


Cb, 


,L3: 


L0« 0,0,3 




4b 05324 


041000 






SI A 0,0,2 




47 05325 


151400 






INC 2,2 




4a 05326 


175400 






INC 3,3 




49 05327 


125404 






INC 1,1, SCR 




50 05330 


000773 






JMP Cb,L3 




51 




(2N|J HAKT Of TEST IS MOVED 



10102 MnF 

01 

02 
03 

04 115331 

05 05332 

06 US333 

07 05334 

08 05335 

09 «i5336 

10 05337 
tl 0534id 

12 05341 

13 05342 
14 

15 
16 
17 
IB 05343 

19 X5344 

20 05345 

21 05346 
22 

23 0S347 

24 ^15350 

25 05351 

26 05352 
27 

26 05353 
29 

30 05354 

31 05356 

32 0635B 

33 05357 
34 

35 05360 



;IE51 PROGRAMS HAVE BEEN MOVED TO SCRATCH AREA 
(EXECUTE NEXT TES IN SEQUENCE 



(GET TEST COUNT 
(AORS SEO TABLE 



(get relative position 
(STrt pos In scratch 



(NO ERROR RETURN 



0319457 Cb.03I LOA 2,Cd.T>I 

024472 LDA 1,C;b.TS 

133000 AUD 1,2 

036000 LUA 3,0,2 

024466 LUA WCa.LC 

137000 ADO 1,9 

050487 STA 2,tB.TI 

054460 STA 3,C:b.SE 

0054FII9 JSR 0,2> (•••GO TO TEST 

000412 JhP CB,»4 

(SKIP ON RETURN IS GROSS ERROR 

(FAST Checksum uf memory was not correct 

(BUT THE SECOND PASS THROUGH THE DATA CHECK 

(UIO NOT FIND ANY ERRORS IN PATTERN GENERATED 
020454 LOA 0,OTOTL (FAST SUM RESULT 

1)30451 LOA 2,CB.EN 

026374 LDA 1,-4,2 (d-l'S GENERATED 

004413 JSR CB.tR 

Cb.Xll LCALL RSCRA (RELEASE IK SCRATCH 
100060 RSi:HA-AbCHA^lBll*t00010 

102001 AUC 0,0, SKP (RET ALL RELEASED 

000776 JMP Cfl.Xl (RELEASE ALL 

040436 STA 0,C8,T« ISET NO SCRATCH SN 

LCALL RETNN 
100210 RETKN-ASCnA^1BU4'100010 

(nDRMaL RETURN FROM TEST SEE IF PASS COMPLETE 
010442 Cb,04l ISZ CB.TI 

022441 LUA 0,»Cb.TI (NEXT IN SEO 

100005 COM 0,0, SnR |s-1 has End SEU 

000417 JMP CB,X2 IANU RELEASE SCRA. 

LCALL RETRN 
100210 RETRN-ASCRA^1B11*100010 






SJ61 <b44i7 



;i9 



lie 

U7 

i98 115.363 
mSJ6» 
n6J6/ 

11 H537v9 

12 

13 «)6i71 

1< kSj7^ 

15 BSi7J 

16 il537<l 

17 «15i7S 
IB 

lii B537b 
2? B5J77 

21 hi54{^^ 

22 i)5<l?l 

23 Xi4^^ 

24 B54C3 

25 eii^i 

26 tlSdeb 

27 tl54e6 
2B Si54!i7 

3k i^541;4 

31 B5411 

32 «5412 

33 J6413 

34 i)5414 

35 i)5415 

36 1)5416 

37 B6417 
36 t)542u 
3V I1S421 
4tl ti5422 

41 ei5423 

42 il5424 

43 liHiS 

44 195426 

45 kl5427 

46 Et943i« 

47 it5431 
4B ei5432 
49 »l5433 



l^<l35e 
190^4^1 
^2^446 

ll»«117a 
«>2tl422 
•124424 
«)3H43H 

1B«)37P1 
«ii««7b5 
IB24H(» 
(14^425 
BB^7b7 

i»2ei27 
11'3123 

h»flvt445 
«l2i)42l> 
<t)4tf4«l6 
iel?>u4 
Ufl^441 
^2^4k)6 
>*324li>4 
Bai)67f' 

l«jl()H37 
<?e«ll51 

405466 

I«?)llu4 
il (15425 

000152 

iiie»045 

■S^illtll 
177777 

^05433 
KiC<32tS 



|P«1TkHN C«t:n KOufJU A*! ESRDR 
Cti.tR: STi 3.CS,!>E 

LC4LL EKKUI 

EI<HUI-4SCK**lilll*lflkl«lie 
CB.tC: JWP .»1 ICOnTINUE IKHW* TYPtOUT 

UU» BiCBTXT 

LC4LL EKRTX 

EK»TX-»SCK»«lBll*l<'Bl'll' 

LU« a.CB.TK ITEbT • 

LLit IfCB.LC (LOGICAL ADDKtSb 

LU» 2,CB,SE (START TEST Oh c CALL 

LLALL ERRUC 

EKRCC-A5CKA«lBll*ia*!()10 

JMP CB.Xl iSMiS'l RELEASE SCRATCH 

SUB ti,«< IUTMEhi>ISt HOLD IT 

31A iS.CB.tS IAS IS U^riL SWM'l 

JnP Cd.«)4 



CB,X2: 



CB.TK: 
ca,37: 

CB.PL: 
cb.lC: 
CB.BGI 
CB.tN! 

CB.TI: 
OTOTL: 
CB.SE: 
CB.ES: 
CBe&2: 
CBPL2i 
CB.TS! 



LDA ei,SxRkG 
AOOZL H,?,3NC 
JMP CB,b5 
LOA fi.CB.tS 
SIA ti, CB.TK 
nov 0,l>iS2R 
JMP CB,H5 
LDA 0, CB.LC 
LOA 2, CB.PL 
JnP CB.KL 



37 

EPKOb-BEBIN 



ICMtCK IF RELlASEIN!. 
(SCRATCH-bKP IS NOT REL. 
(RELEASE IT 
(GET ERR ShITCH 
(-1 IS NO ERRS 

(AND SCRATCH IS RELEASED 
(OTHERWISE MOVE 
(PROGRAM UP AND 
(RESTART AT TEST U 



1ST 

IRE 

CB 

BcE 

DIS 

ICH 

CB 

-1 

♦ 1 

.TX 



UR 

T-UISTuR 

TS*1 (TEST SEQUENCE 

IN-BESIN 

TUR-BEUIN 

ECK>bEblN 

f-A-BEEIN 



Tt (<15>»12»CB,Tk 



H'104 HNMRT 

«!3 

vl4 «5445 1[^J27(< 
35 »i544b 024557 
>16 0544/ 1234<i4 
*17 05450 00KS677 
v<b 05451 020411 
0» 05452 03(!411 
10 05453 105414 
] 1 V>5454 0004k]3 

12 05455 1-20407 

13 05450 03W407 

14 05457 040546 

15 05460 050544 
lb 05461 000666 
17 115462 0H0O17 CBl/: 
lb 05463 0f»0400 CB400 
l» 05464 000037 CB37: 
20 05465 010000 CB10K 



lUETERMINE If IT IS TIME TO SkAP MEMORY 
(CROSSOVER CONSTANTS 
Co. 051 LCALL AR4NG 

AHANG-ASCRA«lSll«ie0^1C 

LUA 1,C17 

AND 1,0, SZR 

JMP CB.Xl 

LuA 0,Cd17 

LUA 2,Cb40fl 

SUB« 0,l,S2R 

JMP ,«J 

LOA 0,CB37 

LOA 2,CBt0K 

SIA 0,C17 

STA 2,C400 

JMP CB.Xl 
17 

400 
37 

10000 



IB1«)S MNMHT 


ai 






^■i 






'M 






04 


(99460 


054532 


JIS 


1)6467 


lia^4o«l 


016 


fe;347it 


046)544 


a; 


1)6471 


6,34143 


MB 


il6472 


03^527 


HH 


616473 


1920144 


iw 


(16474 


143400 


U 


815475 


040525 


12 


a9476 


17340» 


n 


05477 


05V1523 


14 


(g56eti 


0361143 


16 


6156191 


024523 


16 


1(15682 


020533 


17 


D5603 


147404 


lb 


a66fl4 


10OO«|» 


19 


B56B5 


02452I" 


2D 


615606 


613453^ 


81 


«)56BI7 


1511435 


22 


H561H 


000404 


2j 


B5611 


^34525 


24 


05612 


1724^3 


26 


815613 


0«l04o5 


26 


05614 


041UO0 


27 


616618 


034517 


26 


08616 


117000 


29 


B5617 


6)54515 


3H 


056261 


1514610 


31 


05521 


034506 


3<! 


05622 


133414 


3a 


05623 


0610763 


94 


e6624 


157414 


36 


05523 


61810737 


36 


615626 


024144 


37 


6,5527 


126400 


38 


0563B 


146434 


39 


615631 


6"0o76e 


461 


05532 


002466 



;370»LI«nS 
(ENU DISTUHS 



rST*»T fATTtHN 



llHt F0LLO"ING SENItS OF TESTS ARE KEUOCATEO TO 
ISCR41CH AREA A3SI6NED l-OR EXECUTION 
BECINt STA 3, RETURN 

sue »,0 

S14 n, RUNES 

LUA 3,SURL0 

LUA 2,1:0760610 

LUA O.SCRHI 

AND 2,tl 

STA o.EDIST 

ANO 3,2 

S1A 2,MU0UAL 
IPATI LDA 2,SCRL0 

LUA 1,C400 

LUA 0,PATT 

ANO 2,1,S2R 
IPATlI con 0,0 

LUA 1,C17 
fill: LOA 3,BRRUS 

Sua^O 2,3,SEZ 

JMP ,*t 

LUA 3,EHR0G 

sye/» 3,2,SNC 

JMP .♦S 
STA 0,0,2 
LUA 3,PUNES. 
AOD 0,3 
STA 3,PUNES 
INC 2,2 
LUA 3,C77 
ANUS t,2,SZl4 
JBP FILL 
AND* 2,3,SZH 
JMP IPATI 
LUA 1,SCRMI 
INC 1,1 
SUBZ* 2,1,SZR 
JPP IPATtl 
JMP ^RETURN 



lAVOIO UVEHHRITE TST 



)5KP>PR0G END 



;STR PAT hOkD 



IACLUMUlATE ChKSUm 
»FOK NXT STUR 

IFILL FUR 16 

(THEN COM PAT 
lEVERY 64 
ITST FOR ENO 



1016>& MN 

ai 

(92 05633 

03 05634 

04 05636 
06 05636 

06 05637 

07 o564o 
06 06641 

09 05642 

10 05643 

11 05644 

12 05646 

13 06646 

14 05647 
16 066S(« 

16 05661 

17 05552 
16 05653 

19 05564 

20 05655 

21 05556 

22 05657 

23 05560 

24 05561 
29 05562 

26 05663 

27 05664 
26 05565 
29 05666 



(CHECK 
094465 KHECKI 
030143 
024467 
0204/7 
133414 

100000 ick: 

024475 

14b43e 

000405 

024473 

132436 

000402 

000404 

023000 check: 

106414 

006461 

151400 

02443) 

133414 

000763 

034460 ECHECK: 

157414 

000757 

024144 

123400 

146434 

000760 

002432 



PATTERN IN SCRATCH AREA AGAINST GENERATED 
STA 3, RETURN 

LUA 2,,'iCRLO UNIT PAT 
LUA 1,C400 
LUA B.PATT 
ANO« 1,2,52(< 
CUM 0,0 
LUA 1,HPR0G 
SU8Z« 2,1,SEZ 
JMP CHKCK 
LUA t,EPROG 
SUB2* l.,2,.'iEZ 

JMP Check 

JMP EtHECK"4 
LUA 1,0,2 
SUB* 0, 1,S7.R 
JSR »ERK1 
INC 2, SI 
LDA 1,C:17 
AND* l,2,6i'.H 
JMP ICtl*l 
LUA 9,C77 
AND* 2,3,SZR 
JMP ICK 
LUA 1,SCRH] 
INC 1,1 
SUB^« :, 1,S2R 
JMP ICMECK*2 
JMP tRETUMN 



(DON'T CMP TST 6T0R 



(GET »ORD FROM MEM 
(SKP> 



(CHK END OF LINE 



(CHK END OF CURE 



[Blw7 MNM«T 








31 
It2 


|^»ST CMECRbUM P41TtRN 


SHOULD ■ Th»T STURtO 


ii a5367 ^54ilJl 


lb,^)^•. 


ST» 3,KtTURN 




H« a557«i imef 




Sue la.K 




Ob a5S71 ,)3«1U3 




L04 2,SCRL0 


IBEGIN OF SCR*. 


lib ,i5b7il ,134444 




LU» 3.BPR0G 


(START OF TST STORE 


i? ,iSa7J I5ti4«)5 


Co.n: 


SUB 2,3iSNP 




;gs i,>5b74 (119194197 




J«P ca.f3 




CISI 05b7b I744«»i 




^JEG 3.3 ) 13)««"0P0S TO »DU 


ISl e5b7b s2S»«ie 


Cb.h2: 


LDt l,(l>2 


ItET «PD 


11 U5S77 IZJUU? 




lUO l.tl 


rACCUM SUM-l'S 


12 ,150P«) 1514HR 




I^C 2,2 




13 li)!6?l 1754,14 




INC 3,3,S2R 




14 BSoeili <i(«a774 




JNP CB.f2 




15 B56UJ 834144 


Cb.F3: 


LU» 3,SCi*nI 




Ifc B5bP4 17!>4liii 




INC 3,3 




17 ,lbti«l5 156415 




Suiia 2,3,5NP 


iuone aul cost 


lb aSoeo »tia4H3 




JnP C0.F4 


lYES EXIT 


ISi ,i51jl>7 ^3^43? 




LD» 2,EPR0G 




241 nSblil bH»763 




JMP Cd.H 


lAOO ABOVE TSTS 


21 «)Sbll 1024423 


CB.f4! 


LD» l,PUIvE5 


1 Cn«»-l'b GEN 


22 i!i5bl2 122414 




Sue«l ,^,S2P 


ISHU BEi 


23 il561J ,il«,i4«2 




JMP CB.fS 


rSUT APtN'T 


24 195614 ,>^24,j4 




JmP »KETURn 




26 ,16615 ."11(14,13 


Cb.F5: 


IbZ PfcTUHN 


iSTtP EXIT 


2b u5blo ii<42414 




STl ?,»CB.«R 


(SAVE IN CASE 


27 H5617 ,119^715 




JMP ItMtC^♦l 


ICHECK CAN'T FIND tKP 


26 ,l562k< ^Mil^^tl 


RETuHK 


; i 




ty 1115621 i976«l|«f9 


ce7eeid 


•• 7bStlil 




311 85522 ,1I«19BB«1 


MO0U4U 


1 SI 




31 a5b23 afiianaa 


EUIST! 


,1 




32 »5b24 u?v48« 


C4ei!! 


4819 




33 215525 «,I8?17 


C17; 17 




34 ,15626 ^V:i?.■^» 


C2e: 20 




35 B5627 ^anfl77 


C77I 77 




36 ,1663,1 BH1777 


C1777I 


1777 




97 ii6631 eidilltil 


ciei: 


lel 




36 195632 tlI>S417 


cb.«k: 


OTUTU 




39 1115633 ,llt5361 


EHRli 


CB.tP 




4ii US634 untieiee' 


PONtS: 


Id 




41 il6635 iSB^Ceifl 


PATI : 







42 ilSe36 ^Vliaviilie 


apPOGi 


n 




43 ti5637 ^lelt''9^ 


EPPue: 


,1 





!»1WB MNM 

04 ,l564u 
i95 115641 
el6 ,15642 
a? «6b43 
il) 86644 
iU ^5545 
18 05546 

11 85647 

12 ,i6b6n 

13 856S1 

14 85652 

15 86653 

16 85654 
1/ 85655 
IB 85656 
lil 85657 

28 86668 

21 H5661 

22 86652 

23 U5663 

24 il6664 

29 85665 

26 85656 

27 85667 
26 85678 
29 85671 
38 85672 

31 85673 

32 85674 

33 85675 

34 85676 
56 85677 

36 867198 

37 B67fl 
3B 85782 
36 85783 
48 857^4 

41 85785 

42 857nb 

43 85787 

44 85718 

45 85711 

46 85712 

47 85713 

48 85714 

49 86715 

58 85716 

51 85717 

52 85728 

53 85721 

54 86722 

95 85723 

96 85724 

97 85725 
9b 86726 

59 85727 



ISHuFFLt MEM BV FlDA 
854768 DISTUp: SIA 3,RtTURh 

238143 LDA 2,SCRL0 
1451988 DlSTLi MOV 2,1 

828763 LU* B,C2e 

ia788i" *00 8,1 

834771 l-LA 3,ePRUG 

136436 SUB^X l,3|StZ 

8d8411 JMP DJSUO 

834707 LlJ» 3,EPRUG 

172436 SUSZO 3,2,SEZ 

8!l84a3 JmP .'S 

131C1I8H MOV 1,2 

8B8766 JMP DISTL 

834144 UOA 3,Sl.RnI 

I6643fi Suez* 3,l,StZ 

8(92741 JMP •RETUKN 
8^44519 DISOOI JSP OIXOR 

828745 LDA H,C28 

112480 SUB 8,2 

1144819 '''EG 8,3 
821888 DISOL: LDI ^,0,2 

825>981 LUA 1,1,2 

841081 STi 8,1,2 

821882 tO'k ?,2,2 

845882 SIA 1,2,2 

8251983 LUA 1,3,2 

841tl83 STA 8,3,2 

821884 LUA !l,4,2 

845«184 STA 1,4,2 

825085 LU> 1,5,2 

841(989 STA 8,9,2 

821886 L0> 8,6,2 

8458e6 STA 1,6,2 

825?197 LDA 1,7,2 

841807 STA 8,7,2 

li,21Pie LUA ?,10,2 

845010 STA 1,18,2 

825011 LUA 1,11,2 

841^11 STA 0,11,2 

821012 LU» 0,12.2 

845812 STA 1,12,2 

029819 LOl 1,13,2 

841013 STA 8,13,2 

821014 LUA 8,14,2 

845014 SIA 1,14,2 

825015 LUA 1,15,2 

841815 STA 8, 15,2 

821816 LDA 0,16,2 

045816 STA 1,16,2 

825017 LUA 1,17,2 

841017 STA 0,17,2 

845888 STA 1,8,2 

175484 INC 3,3,SiR 

B88737 JMP DISuL 

804482 JSP DIXOP 

808713 JmP DISIL 



TING A BIT OH NO BIT THROUGH 16 KURD 



(2»STAflT OF 16 
IMAKE 1»EnO»1 

ISTART OP "BEGIN) 

(END 16>BtG 

IN0<00 this 16 

(GET END PPG 

(STHT 16>EN0 PPG 

ITES 

;TPY STRT NXT16 



lENO 18>SCRMI 

lYES EXIT JOB OONt 

IFLT A I BIT 16 dORUS 

rBACK TO START OF 16 
fSHuFFLE 16 TIMES 
(hOKO 8 

(GOES TO OORD 1 

II GCtS TO 2 
)2 GOES TO 3 

13 GOES TO 4 

14 GOES TO 9 

15 GOES TO 6 

16 TO 7 

17 TO IB 
110 TO 11 

III TO 12 

112 TO 13 

113 TU 14 

114 TO 15 

115 TO 16 

116 TU 17 

lANO 17 BACK TO 

IOONE 16 TIMES 

l»ORDb NOT BACK TU URIG VET 

IXOH BITS BACH TO OHIG 

lUO REST OF SCRATCH 



ifilt;9 MNMHT 








ei 




icons 


t SINGUt BIT 


IN E«CH QF NEXT lt> aOKOS 


1)2 e>S73tl 


054414 


DIXORI 


ST* 3,DIHtT 


(THEN RtSTOHES TO OKIt 


193 1115731 


1(12528 




SUB^L fli«l 


rxON 1 en 


n* 105732 


it2seiuei 




L04 1.0.2 


rGET NEXT nkO 


25 MS733 


13&eut) 




MtjV 1.3 


IST«HT BIT XOK 


ab V1573* 


117528 




INO^L K.3 


ISO FlT BIT P»T 


^? 05736 


lB7eiae 




*U0 B.l 


(APPEARS IN THESE 


nil tl573b 


16641)3 




SUB 3,1 


116 NURUS 


HI ?5737 


io4b7kie> 




ST* 1,51,2 




IB B571IB 


1514HH 




INC 2,2 




11 U5741 


1IAU24 




MUViL ei,8,S2« 


(ODNE ALL - POS BIT LI 


U »lS7<12 


iiJi^77\f 




JnP DIXUB+2 




13 k)S7dJ 


a»24i01 




JMP fUIHeT 




14 105744 


•SOePlHB 


D1R£T: 


a 




15 






.tNUC 





iBiUB hNM«T 

ei 



(SC-MEMURT TEST - DEFINE PARAMETERS TO LINKR 



0b 

Db 

87 BflSi) 

96 

>i» 

le 
11 

12 
13 

14 I0575tl 
lb 116761 
lb il6752 
e676J 
ki5754 
B5756 
05766 
815757 



05743 
05746 
05747 



HH5746 LMENL«. 

0(10150 

005750 

M001S1 LPG0S. 

005745 

000^00 

H00000 

1100000 



NtXTT MW,B0 



,LOC Lf'BB 
MM, 00 



LMtML 

(TEST PASS CTR 
( TEST ERROR CTR 
(INTERRUPT TIMEOUT SWITCH 



17 

IB 
IB 
20 
21 



«.0b770 
006773 

^00000 
1100000 

177777 
176000 
006137 
006137 



MM. 00! 



22 05760 141523 



MM, 


.01 


Mh, 


.02 












-1 




176000 


MM, 


,fcC 


MM, 


.EC 


.TXTE 



046640 
046705 
151317 
120131 
142724 
152123 

000000 



23 
24 

25 
2b 
27 

28 
2k 

30 

31 

32 

33 

34 

35 

36 

37 

3B 

31. 05771 00a067 MM. PL! mH.EN-mw,3a 

40 05772 006032 MM.LC: MM, 3* 



ISC MEMORY TESTl 



;INIT ENTRY 
05770 001400 MM. 01: JMP 0. 



(RETURN TO CALLER 



(INIT ENTRY 

ItXfcC ENTRY 

(WAIT SH 

I 

(ALNAYS ENTER 

(EVERY PROTECT ON 

(NO I/O VALIDITY TRAPS 

(NO URITE/DEFER TRAP:! 



iCHtCR IF HtLEASEING SCHATCH 

ISKH IS NOT REL. 

IkELEASIni, bCKATCH 

ItRK S«IICM 

)!>KP IS NOT MAO EkRUK 

ItRK Mlb OCCURRED 

lODN'T NEED TU EEt iCKATCH 



(Bill MNM^T 

ai 

(i'i (EXECUTE ENTRY POINI 

<)J ;liEt SCRATCH AREA 

^4 BS77J 08.1127 MM.eZi LUA l»,S«REG 

^6 B677A injla3 Al/OiL C.a.SNC 

06 W577i3 /pt^4tjA JmP ,*4 

a7 «i677t) «!2ilS25 LUA W.MB.ES 

a6 f5777 IJIlfiiflS MQV ll,B,SNR 

HV Bftaew »i«l<l4«!7 JmP MK.iii 

IB 

U ti6nni \^■i■^^<' AOC tt,^ 

It i)6n("i! k]4B521 STA tt.MM.ES »CLR ERR SUITLH 

lis LCALL A3CRA ;t.E! IK SCRATCH 

14 »l6tlHJ IBItiBll" ASCRA-ASCMA»181 I*l0a01«l 

15 uSvUAi »iHi)52a JnP MM, XI (EXIT IF NOSE AVAILABLE 

16 MH.8L: LCALL EbCHA (EXPAND SCRATCH BY IK 

17 kl6tl^3 IHU^aa ESCKA-ASCRA>lbll«lCliJ0|tl 

16 af)\li^b /1XX421 JnP KIM.IiiA INO MURE AVAlLAtlLE 

19 

an (MOVE TESTS Ta SCRAICH AREA 

21 ^fer? 030143 nn,2A! LUA 2,SCRL0 

2i! nemo 034762 LDA 3,HN.LC IFRUM HERE 

23 vfitiii i4i?eia MOV 2>e 

24 n6ol<! 024757 LtlA l.MM.PL 
2i 06i<l3 123a«ei ADD 1,^ 

26 iiteiM 0405;I4 STA ^,MM.SA (SAVE STARTING AOOR 

27 ilSBlS lZ4eil'e COM 1,1 )•• OF |>0HDS TU MUVc 
26 u60lb ir>2l4iati Hn,L2: LL<a ei,^,3 

29 H6101/ OAiaaa sta b,is,2 

iii »eu2v< 15140(9 InC 2>2 

31 06021 1754011 INC 3,3 

32 V!602<: 125404 INC 1,1, SiR 

33 oeK23 oao773 JMP nn.LS (CONTINUE 
34 

3b (NOk EXECUTE TESTS IN SCRATCH 

36 06024 034143 MM.ei3: LbA 3,SCRlO 

37 06025 0l«54ee JSR (<,S (SO Tu SCKA1CH 
36 t.6026 021)473 LUA d.MM.ES (ERR S« 

39 06027 lelfoA MUV (!,B,SiR (SKP IS ERR HAS OCCURREU 

4Et 06030 ill)l0474 JMP MM, XI (RELEASE SCRATCH 

41 06031 eflo5?e JMP MM.X2 (DON'T REL. SCRATCH 



(SCRATCH 4RtA H»S BEEN ASSIIjNEO, FIlL AkEa «ITH BACKGNO 



iwll2 mnMnT 

11 

i!2 

li 

At 06032 054454 mm,3a: STA 3,Mn,s3 

;i5 06033 030465 LUA 2,Mn,&A 

06 06034 034144 LDA 3,SCRHI 

«7 06035 126eo« ADC 1,1 

^6 06036 045IIIO0 STA l,a,2 

i)9 o6o37 021^011 LUA a, a, 2 

to 06040 1(16434 SUBi* a,l,S2R 

11 06041 Bi(>b446 JSR »MM3ER 

12 06042 ISMoO InC 2,2 

13 06043 156432 SUBZ* 2,3,SZC 

14 06044 000771 JMP MM, 34*3 
15 

16 (ALL SCRATCH IS FILLED, NOR TEST «ITH IS2 

17 06045 03O463 Mn.3Bl LDA 2,MM,SA 
lb 06046 kl21?0I> LUA n,P,2 



19 (16047 1D01114 

20 06050 onb44ffl 

21 060S1 aii^ost 

22 0S052 006437 

23 06053 o2iaol! 

24 o6o54 iaioa4 

25 i!605S 0^6435 

26 t)6056 01500^1 

27 060S7 0ao402 

28 bieoeo on6433 

29 06061 021000 

30 0606^ iaaai4 

31 «'6063 oa6431 

32 06064 I9i4iaa 

33 06065 156432 

34 o6B6b oao7b? 
35 



COM* 0,0, bZR 
JSR »MM3E1 

isz a, 2 

JSR »MM3E2 
LDA a, a, 2 

MUV a,a,szR 

JSR fnM3E3 
DSZ 0,2 
JMP ,*2 
JSR *nM3E4 
LDA a, 0,2 
CUM* UiUiSZR 
JSR »I1M3E5 
INC 2,2 
SUbZa 2,3,9ZC 
JMP Mh,JB*l 



(FILL SCRATCH HITH MINUS 



(CHECK IT GOT THERE 



(NOT -liEKRUR 



(DONE ALL? 
(NOT YET 



(CHECK LOC BEFORE ISZ'IN 
(NOT •! BEFORE ISZING 
(ISZ THIS LOCATION 
(ERROR, ISZ DIDN'T SKIP 
(GET CONTENTS 
(LOC CONTENTS « a? 
(LOC NOT a AFTER ISZ 
(-1 TO LOC AGAIN 

lOSZ SKIPPEU-ERHOH 

(CHECK CONTENTS 

(•-It 

(LOC NOT "1 AFTER DSZ 

(DONE ALL? 
(NOT YET 



1bU3 mnmhT 

III 

^2 IN0« 00 ISZ TtST IN REVtRSE DIRECIIUN 

BJ b6i167 a3i)l<4 MM.JCI Lli» 2,SCRMI 

^4 «iSKi7ti vi3443e Lot 3,nn,&< 

Xi i)6«7i I2e«i^0 tuC 1,1 

'tti w6tj72 mgisun LUA »,i,2 

17 »6tl7i ie0nl4 COM* ei,l9,SZH 

ea il6i)74 i^H-di JSR fMHiEb 

39 eeei7s i9iie»i9 isz ki.j 

le I46D76 e(9t>42e JSR (nMSE? 

11 t!6lil77 mZieiie tut fl|«>2 

12 eieiet) icir>i94 muv (i,e,siK 

13 iofil^l iltiei416 JSR fMM^ES 

14 t)«ie2 133(11^8 tUO 1,2 

15 «s610d 172432 SUS^D 3,2,SZC 

16 il6104 i)BlM7e6 JMP Mn,JC*3 



17 ^61Bb aft24«ll JWP »flM,S3 

IB 

19 (TEST CONSTANTS 

2e tlRl(i6 D^aietlCl MM,!s3t a 

21 ld6ie>7 1(1^6132 MM3ER: MM. EX 

22 UEllil i9;ibl92 MnStll MM. El 

23 tietll idtifilSS MH3E2: Hn,E2 

24 ilElU t)XSlS3 MM3b3: Mn,E3 
3i 06113 ^06167 MM3E4; nM,E4 
Z6 M6114 11H6174 ««3tS: HH.tS 

27 B611S «l»l62Ba MM3ES! NM,t6 

28 U6116 ue62»4 nM3k7l Mn.t7 

29 116117 tiee2ii nMSES: mm.eb 

3n U612ld i9Cl^lilidl4 MM.iiAt » 

31 06121 dOtitiee MM, en; is 

32 «)6122 uClKieibia nn.SE: «i 

S3 B6123 siemauB mm.es: b ilrrdk switch 

34 

35 ;UONE ALL TESTING, KfcLtASE SCRATCH 

36 

37 »i6124 lfl2I»M« Mh.Jli 40C 1»,R 

3B tl6t2& «l4il77e STA 0,Mm.bS 

39 LCALL RSCKA 

4*1 M6l2b IBMHSei R5CHA-A5CRA«lbll«iaa0ia 

41 (16127 liitfel AOC n,i),SKP 

42 86130 »)aH774 JMP Mn.x] 

43 MM,X2: LtALL RtTKN 

44 fe6l31 ia«l2101 RtTKN.ASCHA«lbl l + lBlldtllB 



■STARTING AODRESS 

(FINISHING ADDRESS 

)AC1«EXPECTED VALUE BEFO 

ICHtCK LOC BEFORE DOING 

IACU«>17 

(LOC NOT -1 BEFORE ISi 

liai THIS LOCATION 

nSZ OIDNIT SKIP 

»N0« CHECK LOC. 

ILOC • k!7 

ILOC NOI tj AFTER ISZ 

IDECREMENf AC2 bV 1 

IIS SCRHKSCRLO? 

(NOT YET 



(RETURN TO MAIN TEST SECTION 



(CLR ERK REL. SRITCM 
(RELEASIL IK SCRATCH 

(RET ALL RELEASED 
(RELEASE ALL 
(RETURN TU LINKR 



(SAVE LOC AUDR. 
(SET ERROR • 



1«!114 MNNKT 

»1 (P'AITtRN CHECK FOUND AN ERROR 

192 «6l3i B5477B MM.ERI STA 3,1r,SE 

33 06133 176401) SUB 3, 3 

HA 06134 a50472 SIA Z,<1MLUC 

as 06135 815447U STA 3,«n,TK 

at LCALL EHROI 

37 06136 100350 ERROI-ASCRA«lt)l 1*100010 

06 06137 00040] Mf.ECl JHP .*l 

«9 06140 102400 SU8 0,19 

10 06141 040762 STA B.HM.ES (SET ERROR OCCURRED SWITCH 

11 06142 020465 LUA 0,HMTxr 

12 LtALL ERRTI 

13 06143 IJI0170 ERRTX-ASCRA«lBll*ia0010 

14 06144 020461 LDA 0,MW.TK (tRR« 

15 0614b ^24755 LDA l,MK.Sg (ERROR CALL ADDR 

16 06146 030460 LDA 2,MMLUC (GET SAVED LOC 
I' LCALL EHROi: 

16 06147 100370 eRRUC-«SCRA«18ll*1000ie 

19 06150 000754 JMP MM.xl 

20 06151 000636 JMP Nn„2A 
21 

22 (FORWARD ISZ TST - LOC NOT -I BEFORE ISZ 

23 06152 054750 MM.blS STA 3,P<M.SK 

24 06153 126000 ADC 1,1 

25 06154 ^34441 LDA 3,HM.K1, 

26 06155 000757 JMP MM,tR*K 

27 (FORWARD ISZ T&T - ISZ DIDN'T SKIP 

28 06156 0S4744 MM,E2l STA 3,MM,Sf; 

29 06167 021000 LDA <l,t,2 (ACTUAL 

30 06160 126400 SUB 1,1 (EXPECTED ■ 

31 06161 034435 LDA 3,KM,K!! 

32 061S2 000752 JmP HM.tH*!' 
33 

i' (FORWARD IS2-LCC NOT AFTER ISZ 

35 06163 054737 MM,E3I STA 3,HM.SE 

36 06164 126400 Sub 1, t 

37 06165 034432 LDA 3,MM.KJ 
36 06166 000746 JMP MM,ER»2 
39 

40 (DSZ TEST-OSZ SKIPPED 

41 06167 054733 MM,t4l STA 3,MM.5E 

48 06170 021080 LDA 0,0,2 (ACTUAL 

43 B6171 1260B0 AOC 1,1 (EXPECTED • -1 

44 06172 034426 LUA 3,MM.K4 

45 06173 000741 JMP MM,tR»2 
46 

" (0:jZ TEST-LUC NOT -1 AFTER DSZ 

40 06174 054726 MM,E5l STA 3, MM, St 

49 06175 126000 ADC 1,1 

50 B6176 034423 LDA 3,MM,K5 

51 06177 000735 JMP MB.ER*2 
92 

53 (RIIVERSt ISZ TEST-LUC NOT -1 BEFORE ISZ 

54 06200 054722 MM„E6: STA 3,MM.SE 

56 06201 126000 AUC 1,1 

$6 06202 034420 LDA 3,MM,k6 

57 06203 000731 JMP Mn.tR*2 
58 



IB115 >"n«kT 

ai (KEvEKSt iii lEST-IbZ OIOm'T SKIP 

«2 /f6iS-1 D54716 Mfl,E7: Sl» 3,HPl,SE 

33 »l62f"5 «!Sie«!« LLi« H , B i 2 

d4 ii!62>lt> 12b<<)!! Sue 1>1 

US «l62k"7 1134414 Lu4 3,Ml«.^7 

«6 UbiilM <!1»«724 jnP MM.tR*2 

^7 

ab iKEVEHSt ISi TST-LOC NOT B 4F1EK ISZ 

09 H5211 1*54711 MM.ES: ST4 3,«h.SE 

sua 1,1 

LO* 3,MMK111 

JnP BM,fcC-3 



IK >)6Z1<: 1264«iei 

U «i6213 il3441t 

12 He214 iieidTie 

1.) 

14 »621b vievinttl Mn.Kl I 

15 aeaio KfioPaz "h.k2! 

16 06217 ^e^t!llii nn.m: 

17 K!622a Ht1HS^U4 MM,k4: 

18 i'6221 iiaoHBS Mn.KS: 
m »&222 k1C*^p<BS MM.K61 
2(1 «i6223 eia<dtiti7 nM.K7s 

21 ("8224 aBBma MMRiei! 

22 ti6223 klKUiiee MM.TK: 

23 196226 ttHldilMH MnLUC: 

24 «)6227 «)i!6231« MMTXT! 
2i 1162310 «irS215 



.♦1 

.TXTE 1<1S»«12»MM,TK<11>MM.SE<11>L0C«TI0N1 



1^116 MNMHT 

ai 

02 
03 
04 
»1S 
06 
117 
0b 
08 

11 
12 
13 
14 
16 
16 
17 
18 
1& 
2ID 
21 
22 
23 
24 
29 
26 
27 
2b 
29 
311 
31 
32 
33 
34 



I .TITL »KITH 

(ABlTHHtTIC TEST MOUTHED TO KUN « 11 H LI^HR 

IMACRU UEf'b ID INTER COHMUNlC»TE FULLO« 



.MiURti L»LL 



.niLRli XDK* 
JSR XUR.e 



.nlCRU XOKl 
J&P XQR.l 



.FiALRO X0H2 
JSR X0R,2 



.M4CR0 ,DIVU 
JSR OIVU 



.mCRU ,Mpy* 
JSR Mpy» 



.ntCRU NANDUH 
LC41.L FH4NG 



,n«CRU SORT 
JSR SURT. 



.MICRO SS 
JSR SU. 



, MACRO ,MPYU 

JSR Mpru 



10117 

ei 
at 



MNMHT 



JARITM 



^^024' LHEHL'. 

tieuiai 



I9!> UI9151 egb2A7 



07 

ee 
as 
ie> 
11 

12 
M 

14 



06244 
kie24b 
XB24& 
06247 
06250 
Mb291 
06252 

15 0625J 177777 

16 06254 176a0I! 

06255 0064^2 

06256 006432 



0a0n2 LF'GB', 

006244 

000000 

00000^ 

000000 

006267 4T,00I 

006272 

000000 
000000 



- UEflNE PAHAMETtRS TO LINUR 
NtXTT 4T.00 

.LOC LPGB 
i1.0e 

,UOC LHtMi. 

(TEST PASS CTK 

H (TEST ERROR CTH 

lINTEkHUPT TIMEOUT SHITCM 



.01 
.02 



17 
16 
IV 
20 
21 
22 
2.3 
24 
25 
26 
27 
2b 



06257 



006257 
151101 
152311 
046510 
152305 
1417U 
152240 
051709 
000324 



»T. 
AT, 


-1 

17 6000 
AT.t: 
AT.tC 
,T»TE ( 
ARITHMETIC TESTC 



29 06267 102000 AT. 011 

30 06270 040471 

31 06271 001400 
32 



ISET NO SCRATCH AS91GNEI; SMITCH 
ADC 0,0 
ST4 B.AT.TK 
JMP 0,3 



10116 MM 

01 

02 

03 06272 

04 06273 
05 

06 06274 

07 06275 
06 06276 

08 06277 
10 

U 06300 

12 il6301 

13 06302 

14 06303 
15 

lb 06304 
17 06305 
16 06306 
IB 06307 

20 06310 

21 06311 

22 06312 

23 06313 

24 06314 

25 06315 
2b 06316 

27 06317 

28 0b320 

29 06321 

30 06322 

31 06323 

32 06324 



(l.XtCUTt tNl^r POINT SET SCRATCH If NONE AVAIL 



fSKIP IS MO SCRATCH 



010467 A". 021 ISZ AT.TK 

000467 jnP AT, 03 

LCAlL ASCRA IGET IK SCRATCH 

100010 ASCRA-ASCKA«lbll*t00010 

000453 JMP AT. 05 (EXIT NONE AVAILABLE 

102000 AuC 0,1! 

040565 STA 0,AT,£S ISET NO ERR S»TCH 

LCALL ESCKA (TRY TO GET IK MORE 

100030 ESCNA-ASCKA*1U11«100010 

000401 JMP .♦! (BUT USE IK l^ NO MCUE AVAIL 

030557 LDA 2, AT. 37 

150400 NfcG 2,2 (TRY RANDOM BETWEEN LIM 37 TRYS 

A1.2L: LCALL ANANS 

100270 AKANG-ASCRA*lBll*ie0010 

B24144 LOA l.SCRMi 

103000 ADO 0,111 

101220 MOVZR i;,0 

122032 ADC4* 1,0, S2C 

000411 JMP AT,2A 

034543 LUA 3, AT. PL 

166400 SUB 3,1 

122032 ADCZ« 1,0, SZC 

162400 SUB 3,0 

024143 LUA l,.'iCRLO 

125400 INC l,:l 

122432 SUBZ* ;i,0,i3Z[: 

000404 JMP AT,2B 

151404 AT,2AI INC 2,2,SZR 

000761 JMP AI„2L 

121000 MOV 1,0 



ICLR BIT 

(GRTR THAN HILIM 

lENOUUH ROOM 
(TO RELOCATE UP 
(NO LOMER NUMBER 




IKiaifl MNMHT 

ai rttSTi M«VE StEN nOVEO TO SCRATCH 

^i liT.aJ SELECTS LOSICUL P«£E «SSIGN«tNT 

U3 I4NU INITIATES TEST VIA GSCKA 

as «1»>J62 ^,^^ci^^ AT.a3l LDA a.AT.tS IUET tRH SKITCH 

at Jibiii l?l«^5 HOV CH.SNR ISKIP IS NO EKR 

i7 fbi6t <cfili\i Jf"" «T.1' "JSt HRtV ASSISN 

,)b LCALL AKANG 

«» »!6,16S l?<l27tl ARANG-ASCRA«lBU*l»IBUl» 

le H6J60 IBSCIH? NOV B,l 

U «I6J67 H3<)472 LUA 2,AT.i7 

12 LCALL AUIVI 

IJ H6i7^ llf«3l? AUIVI-ASCKA.lBll«lBBail> 

U >j637l «H|||473 STA fl.AT.LP 

lb <i6372 li)244l>4 LDA l.AT.LC 

16 B6i7i Bl3al43 LUA Z.SCRLO 

17 116374 14e4et< SUB 2,1 
lb (96375 lU3^a "UVS la,i 
\i «I6376 153120 AOOZL 2,2 
2B a6377 aSi!41l3 STA 2,AT.L0 

21 kl64ei9 133atiei AUO 1,2 

22 a64(ll e5B462 STA 2, AT, LA 

23 »64e2 B2a462 AT, 041 LDA U.AT.LP »REHAP bCR TO HERE 

Va llili a3a46a lda 2, at. la .starting logical aurs 

26 H64a4 «)24422 LOA l.ATERR (l^tRROR RET AODRS 
2t LCALL GSCRA (GO TO SCRATCH 

27 Me4?s ipiae7n GSCRA-A5CHA«iBii*iaBeiie 

26 7t*lt> aaa745 JMP AT.BD ICOULURT remap 1.0 DIRECT 

29 JRETURN TD NEXT LOC PASS COMPLETE NO ERRS 

3a a64?7 a8aU7 LUA a,S«RtG ICHECK IP REL. SCRATCH 

31 B641B IB31Z3 ADDZL B,e,SNC ' SIJ"",,'!, "SJo^^ru 

32 (.6411 aa^4a6 JhP ,*6 IRELEASE SCRATCH 

33 a64U a2a442 LDA l«,AT.ES ICHK ^0R PREV ERR 

34 06413 ieiea4 mov e,«,szR iskp on pre* err 

36 a6414 BI!a4B3 JMP .♦S (RELEASE ASSIGN 

36 11641S a4B744 STA e,AT.TK 

37 B641b ana734 JMP AT, XI 

38 LCALL ARANG IIP BITS a ANO I'l 
3Si a6417 ieaS7a ARANG-ASCHA«ltill*iaB0lf 

4a a642B ia3fi43 auoo e,a,SNC irelease ano remap 

41 B6421 ie3Wa3 AUO 8,«,8NC (IP EITHER 'B MAKE 

42 a6422 ae<l773 JmP ,«5 
4j AI.4AI LCALL RSCHA 

44 a642j laat'bfi RSCRA-ASCRA«lbll»lBiaBlB 

45 .16424 aea724 JMP AT. as (SET NO SCRATCH 

46 a642S MBa776 JMP AT,4A 



(NEXT PASS SELECT NfcM LP 



Ikll21 MNMRT 




22 

»A ue42e 


rtRHOH 


IN TtST LiUHlNG EXECUTIUN 


kiei6427 ATERR: 


•lEKBtl 


04 1)6427 


(154424 


Sli 3,AT8il3 (PRINT ERH HEADERS 


as 




LCALU ERROI 


19b tlS43tl 


1I!I<I35? 


ENRUI-ASCRA*lblltieDein 


37 k)e431 


il0t44ill 


JhP .♦! 


(18 116432 


a2^433 AT.tCI 


LOA ei.AITXl 


ZV 




LCALl ENRTV 


ie 0643.) 


ietil7t) 


EHRTX-ASCNAolbll«10ld«lll 


U KI6434 


«2(!422 


UDA BjAT.LC (fOLLUW UP «ITM 


12 06433 


i!2442: 


LUA 1,AT,L0 ITEST RtLUC INFU 


13 »)6436 


U3VI429 


LUA 2, AT. LA 


14 




LCALL EKRUC 


IS «|6437 


lfl«l37«l 


EHROC-ASr.RA«lBll*l0BC!ia 


16 tl644t) 


tiev4^1 


J«P ,♦! 


17 




LCALL EKPAC 


IB 116441 


i0ii>2se 


ERPAC-ASCMA'tbll-fteeiaiel 


19 U6442 


B2«I411 


LDA fl,ATS03 (CONTINUE TYPE 


it> 06443 


«l2442iil 


LUA l.AT.LA 


2t 1)6444 


«30413 


LDA 2,AT.bG 


22 




LCALL EKPAO 


23 iie44S 


l«l^23B 


EHPAO-ASCHA«lBU*JBaeiB 


24 «|6446 


BtlM755 


JMP AT.4A iaN;d>l RELEASE SCR 


2S tl6447 


1224110 


Sub tl,^ 


26 tl64SB 


Ig4<l4e4 


STA B.AT.ES (SET tRR SW 


27 f)6451 


1)40710 


STA m.AT.TK ICLK TEST K 


26 t)6452 
2» 


tll!tl7li)e 


JMP At. XI (RETURN Tu LINKK 



1(11122 NNHKT 








31 06493 


000000 


ATS03! 







02 06494 


000^00 


AT.eS: 







03 06499 


001361 


A",PLI 


ATENO-MSl 


04 06456 


0B0000 


A". LCI 







Hi 06497 


006514 


AT.bS: 


MSI 




116 06460 


000000 


AT, EN! 







07 06461 


000037 


Al .37: 


37 




06 06462 


000000 


Al.LOI 







»y 06463 


000000 


AT. la: 







10 06464 


000000 


ai.lp: 







11 06469 


006466 


ATTXl: 


.♦1 




12 06466 


003215 




.TXTE 


C«13><12>AT.LC 


13 06900 


006901 


ArTX2l 


.♦I 




14 069^1 


003215 




.TXTE 


(«15>«12>ATS03 



»T,LO AT.LilC 
AT, LP E AORSC 



i»123 MNMkT 


ai 






i\2 






«i 


^6bl4 


100410 


Z4 






as 






lib 


lobbis 


10045? 


a? 


Bbblb 


11*4700 


as 


06517 


130942 


KSI 


nessa 


142I?14 


in 






tl 


616S21 


004402 


12 


iS6S22 


000402 


U 






M 


IS6523 


100470 


16 






16 






1? 


06524 


100430 


lb 






\i 






2ti 






21 






22 


06b2b 


100410 


23 






24 






29 


ees2b 


1B0450 


2b 


06327 


U1700 


27 


eebse 


145323 


2S 


06531 


106314 


2S 






3il 


06532 


0044V2 


31 


06933 


000402 


32 






33 


06534 


100470 


34 






3S 






3b 


kl6535 


100430 


37 







)HS2I 



StTUP 

LCALL StTuU 

StTUL-tSCH*«lHll'»ie0010 

KANbOn 

LC4LL F«»NG 

^f<lNG-t5CM«<lbl 1*100010 

NtGS 0,1 

COMUS 1,2,SZC 

AUCK 2i0iSZK 

ERROR 

JbR .♦2 

J«P ,♦2 

LC»LL EKRfeT 

EKRtT-«iiCRi«ltlll*)e0ei0 

LOOH 

L1.4LL ULDUP 

LLQUP-»5CR4«lBll«lB0eiB 



IMISC TEST OF NfcG/CUM 



StTUP 

I.C4LL SETuL 

S&TUL-«SCKA«lb)l«ie0010 

RANDOM 

LC4LL FHANG 

FKtNG-4&CK>*lBll«100010 

InCS 0,2 

MUVZS 2,1,SnC 

4UCS* 0,1, S2R 

EKRUR 

JSR .♦2 

JMP ,♦2 

LC4I.L EKRtT 

ERRtT-«SCRt«lbll<'100010 

LOOP 

LC«LL LLOOP 

LL0UP-4bCRt>iei 1*100010 



IMISC TESl OF INC S*»PPI:0. 



10124 MnMKT 


01 






02 






03 






04 


06536 


100410 


05 


06537 


102400 


0b 


06540 


100644 


07 






0B 


06541 


004402 


0U 


06542 


000402 


10 






11 


06343 


100470 


12 


06544 


100664 


13 






14 


06546 


004402 


15 


0654b 


000402 


16 






17 


tie547 


100470 


IS 


06550 


100664 


la 






20 


06651 


004402 


21 


06592 


000402 


22 






23 


06553 


100470 


24 






25 






2b 


06554 


100430 



(MS3! 



27 



StTUP 

tC«LL StTUL 

St TUt-ASCHttl ill 1*100010 

SUB 0,0 

NEGUR 0,0, SIR 

EKRUR 

JSR .*2 

JMP .♦2 

UC4LL ENRtT 

EKRET-ASCRt* IB) 1*1000 10 

NESCR 0,0, SIR 

ERROR 

JSR ,*2 

JMP .*2 

LC«LL ERRET 

EHRbT->SCRt*lBll*100010 

NEGCR 0,0, SZR 

ERROR 

JSR .*2 

JMP .♦2 

LCALL EHRtT 

ERRET»tSCR**lBl 1*100010 

tOQP 

LCALL LLOOP 

LLOUP>ASCRA*iail*180010 



(MISC NtG TEST 



H)125 MNHKT 




m 


IKOTI I 




192 




StTUP ITEST Ri 


Hi 




l.L»LL StTuL 


lit Kl6£i9S 


100410 


StTUL-tSCNA<ilbll«l 00010 


05 




HANLiOM 


06 




LCiLL FH4NG 


07 S)6SS6 


100450 


FK«NG-4SCK4«lbl 1*100010 


0b ID6S57 


105000 


MOV 0,1 


09 klS&et) 


101100 


MUVL 0(0 


It) 0e:>ei 


111100 


MUVL 0.2 


11 06S62 


151100 


MUVL 2,2 


12 USSSi 


1S1100 


MOVL 2,2 


IJ 06564 


155100 


MUVL 2,3 


14 meseb 


175100 


MUVL i,i 


15 uesee 


175100 


MOVL 3,3 


16 e<6&67 


1S1100 


MOVL 3,0 


17 «)6!)7a 


101100 


MOVL 0,0 


16 M6571 


101100 


MUVL 0,0 


IB U6372 


101100 


MUVL 0,0 


2B 06b7j 


101100 


MOVL 0,0 


21 06374 


101100 


MOVL 0,0 


22 06S73 


101100 


MOVL 0,0 


2J 06576 


101100 


MUVL 0,0 


24 (16577 


101100 


MUVL 0,0 


25 0660^ 


101100 


MOVL 0,0 


26 06601 


106414 


SUBA 0, 1 ,SZK 


27 




EWROR 


2b 06602 


0044ld2 


JSR .♦2 


29 0660^ 


000402 


JMP ,♦2 


30 




LC»LL EKRET 


31 06604 


100470 


EKRfcT-*SCH*«lBl I ♦100010 


92 




LOOP 


33 




Lt«LL LLOOP 


34 06605 


100430 


LLOUP-tbCK«*lt!n'fl000ie 



10126 MNMkT 


01 






02 






03 






04 


06605 


100410 


05 






06 






07 


06607 


100450 


06 


06610 


131000 


09 


06611 


121200 


10 


06612 


101200 


11 


06613 


101200 


12 


06614 


101200 


13 


06615 


101200 


14 


06616 


101200 


16 


06617 


101200 


16 


06620 


101200 


17 


06621 


101200 


16 


06622 


101200 


19 


06623 


105200 


20 


06624 


125200 


21 


0E629 


135200 


22 


06626 


17S200 


23 


06627 


175200 


24 


06630 


161200 


25 


06631 


101200 


26 


06632 


112414 


27 






26 


06633 


004402 


29 


06634 


000402 


30 






31 


06635 


1004/0 


32 






33 






34 


06636 


100430 



SETUP ITEST R 


LC4LL Strut 


SETUL-ASCK««1BI 1*108010 


RANI/OM 


LCALL FR4NG 


fR»NU"»bCR»«l81 1*1800 10 


MOV 1 


1,2 


MOVR 


1,0 


MUVK 


0,0 


MOVH 


0,0 


MOVk 


0,0 


MUVK 


0,0 


MOVK 


0,0 


MUVH 


0,0 


MUVR 


0,0 


MOVH 


0,0 


MOVN 


0,0 


MOVH 


0,1 


MOVH 


1,1 


MOVR 


1 p3 


MOVR 


3,3 


MOVK 


3,3 


MOVH 


3i0 


MOVH 


0.0 


SUB* 


0,.2,SZK 


ERROR 




JSR . 


*2 


JMP , 


*i! 


LC4LL 


EHRtT 


ERRET 


-«SCRA«1B11*100B10 


LOOP 




LCtLL 


LLOOP 


LLOUP 


.*i>CKA«lbll*lB0010 



l«lli!7 M^MKT 

^■^ 
as 

as U6b42 1277k!1 

\ii titii 12;7b» 

11 «16b4« 1277«fl 

12 sl6b4S 1277aW 
1} idb04b 1277i!0 
in iis6b'>7 liSJeiO 

16 ibbi'i 17/7»B 
lb W6b51 I777«l« 

17 ti6b!><i 1613<l»! 
IB icbbii IHJ7BI? 
lU c]6b64 112414 

21 n6b5S «i^44B2 

22 V)bb5D V9i^i^i 
23 

24 «6b57 1BH47H 

2b 

26 

27 <ibbb^ l(ie43fl 

28 

29 

iS! 

31 

32 ibbb\ ll8i»41?l 

33 

34 

35 B6662 l?IH4bB 

3b «l6bE3 ie4e42 

37 I96bb4 123704 

36 

39 l^6b66 £(14402 

4a iibeeb »e<i4iii2 

41 

42 B16b67 l?i(47? 

43 

44 

a ifieb7u i0<i43^ 

4b 



SETUP I4NY NUnBtR ANDED HITM 

Lt.«LL StTUL 

SI:TljL-»aCK*«lbll*lBdfllB 

RANDOM IITSElF SHtluLU SOT 

LCALL FR4NG 

MUV 1 ,2 IBE CMANGtO. 

ANOb 1,1 

ANOS 1,1 

ANDb 1,1 

AMDS 1,1 

AM]b 1,1 

MBVb 1,3 

ANOb 3,3 

ANDS i,i 

MOVS 3,B 

AnDS iii,IiI 

Suen U,2,SZK 

ERROR 

JSR ,♦2 

JhP .♦2 

LCALL ERRtT 

ERBtT-ASCKA^lOll+lBBHia 

LOCH 

LCALL LLOUP 

LLOUP-AbCHA«ltilltUI»aia 



SETUP lA NUMBER ANOfcO "ITM ITS 

LLALL SfcTuL 

SETUL-ASCKA«lBll*lBBeiB 

RANDOM rCOMPLIMENT SHOULD 

LCALL FRANK 

FKANI»A!>CRA*lttll*100eiVI 

CUMU li,l,bZC: 

ANDb 1,B,SZR ;PRUOUCt ZERO RESULT. 

ERROR 

JSR .♦2 

JMP ,♦2 

LCALL ERRET 

ERRET-ASCRA«lbll*lBB01SI 

LOOP 

LCALL LLOUP 

LLOUP-A5CRA«lbll*lB«01B 



iB128 MNfRT 

ai 

^2 
B3 
B4 fi6b71 lCI^41it 

as 

Bb 

M t)6b72 lBvl45e) 

«8 H6b73 I7b62(1 

JI3 B6e74 13ieiBI* 

le B6675 11348(1 



tAN03: 



SETUP (PERFORM A ANU INbTKUCTIGN 

LCALL SETUL 

SETuL-ASCRA*ian*ieBBlB 

RANUDM fNlTH THE RESUL1 l" AC2. 

LCALL FRANS 

FRAN()-.A3CRA*lBU*lBi)BlB 

SUBiR 3,3 (SIMULATE THE AND VIA 

MOV 1,2 (lOOKINI; FOR ADUER LARRT. 

AND B>2 



11 B6b76 1B1U3 AND3LI MOVL» B,fi,SNC 

12 B6b77 BB«i4b3 JMP .♦3 

13 Be/Bi) 125112 HOVLX 1,1, S2C 

14 i»67?l 1FI1141 MOVOL l!,«,SKP 

15 ki67?:2 181121 MUViL a,»i,5KP 
lb iilb7P3 123141 MOVUL 1,1, 3KP 
17 «)b7P4 125120 MUV2L 1,1 

lb W67^S 17S224 MUV2R 3,3,SZR 

19 fcb7Bb BBB77B JMP AhD3L 

2H e67B7 lJlb415 SUB* B,1,SNR (CMtCK IF ACB"! ARE 

21 U671B 132414 SUB» 1,2,5ZR (THE SAME AND IF TMEY 

22 ERROR lARGEE ulTM iNST, 

23 B6711 eB44B2 JSR .♦2 

24 BS712 BB«)4B2 JMP ,+2 

26 LCALL ERRET 

2b t)67l3 lB«14/a ERRET-ASCRA«lBll»ieBeia 

27 LOOP 

2B LCALL LLOuP 

29 06714 1B«I43I> LL0OP«ASCRA«lBll*iaBeie 



U129 MNMKT 


il 




(TEST 


192 






aj 




(xi: 


It 






ia& 






06 


B671b 


lBa4i(i 


»!7 






0b 






as 


i)6716 


iciu4&a 


Ifc 


<l6717 


131111 ktd 


11 






12 






19 


a672D 


J1M4407 


Id 






16 






16 


B6721 


^ei4466 


1' 


M6722 


132414 


It 






lb< 


^6723 


(? 0144^2 


2«l 


D6724 


«iei«i4o2 


21 






22 


2672!) 


l?lrf47B 


83 






2« 






2b 


M6720 


1PI«!430 


26 






2; 




1X2: 


26 






2S 






SB 


06727 


1^041(1 


31 






32 






33 


«t673lf) 


lB1^4Sfl 


34 






3S 






36 


«16731 


^114474 


37 






38 






iy 


«16732 


aei4463 


4ei 


B673J 


112414 


41 






42 


i)e734 


^044^2 


43 


H6735 


elRJ4«2 


44 






tb 


a6736 


ie.)47B 


46 






47 






48 


06737 


15I^43H 



PRQCESSUH Vlt EXCLUSIVE OK HDuTlNtS. 



StTUP ICUCl) li S»VEU IN C14C2J. 

LC4LL SETUL 

StTUL-tSCKitlbll^lCleaiH 

Random iicu IS exclusive oked 

LC4LL FHtNG 
EN4NG-4SCKA«lttll*iea0iei 



IHITH 4C1 TkICE, the second 
(EXCLUSIVE ON SHOULD 
(HESTORt ACl TO ITS 

(0RIGIQN4L CONTENTS. 



MOV 1,2 

CALL 

XORA 

JSR XU»,B 

CALL 

XURA 

JSB XUH.tl 

SUB* 1,2,SZR 

EKHOS 

JSR ,♦2 

JMR .♦2 

LCiLL EKRET 

ERRET'ASCKAoltlll + lDHSie 

LOOK 

LLALL LLOUP 

LLOUP-ASCHA«lailtl«m01SI 



SETUP (THE KIKST EXCLUSIVE OR 

LCALL SETUL 

S6TUL-ASCKA.lbll*lBB0lP 

RANDOM (HOUTINE EXCHANGES THE 

LCALL FHANG 

FKANG-ASCKA»lBll + ll!Htll0 



CALL 

XUR2 

JSR X0R,2 

CALL 

XORl 

JSR XUR.l 

SU8>> lii,2,SZK 

ERRCiR 

JSR .+2 

JMP ,*i 

LCALL EKRET 

ERRET.4SCKA«18U*1BBI31 

LOOP 

LCALL LLOUP 

LLOUP-ASCKA<lBtl«10BI«l 



(CONTENTS 

(OF AC« AND ACl. IT ALSO 



(F0RH5 THE EXCLUSIVE OR 

(IN AC2. THE SECriND EXCLUSIVE 



(UH FUKMS The result 
(OF ACa-ACl In ACM. 



1KI13P MNMBT 

01 

>)2 

03 

04 v)674tg 1P04IC^ 

0S 

0b 

07 06741 102490 

0B (16742 13«l4ill4 

09 

le 

11 196743 (1(14444 

12 

13 

14 ^6744 iil044bl 

15 86745 113^14 
16 

17 tl6746 <)B44<]2 

16 M6747 e0«l402 
19 

2» Me7S«i l?a47Si 

21 

22 

23 U67S1 10><430 

24 

25 

26 

27 

26 we752 1019410 

29 

3k, 

31 06753 lekl4S0 

32 06754 1264)10 
33 

34 

35 H6755 «!04432 

36 tl6756 106414 
37 

36 06757 004402 

39 06760 III0O4O2 

40 

41 06761 100470 

42 

43 

44 06762 100430 



(SAVE C(ACn NEGATED IN 



EXCLUSIVE OR C(AC0} TO 



(CCACl). EXCLUSIVE OR THE 
(RESULT BACK TO AC0. 
(CHECK VIA ADOITION T<:i 

(COnPLIMENT Of ORlGIQlMAL 
(NUMBER. 



SETUP 

LCALL SETUL 

SETUL- ASCN A* 1611*1000 10 

RANDOM (C(AC2) 

LCALL FKANG 

FKANG-ASCRA*1B1 1*1 00010 

NEG 1,2 

CALL 

XURA 

JSR XUR.0 

CALL 

XURl 

JSR XOR.l 

AUD* 0,2,SZK 

EKRUR 

JSR ,*2 

JMP ,♦2 

LCALL EKRET 

ERRET.ASCHA«1BU*IB0010 

LOOP 

LCALL LLOOP 

LLO<;P-ASCRA«lBU + 10aei0 



SETUP (EXCLUSIVE OR CCACB) TO 

LCALL ScTUL 

SETUL-ASCKA«iail*l«00l0 

RANDOM (ALL ZEROS IN CCACl), 

LCALL Fi.|ANG 

F«ANG-ASCRA«lBll«ie00ie 

SUB 1,1 

CALL 

XURA 

JSR XUR,0 

Sub* 0, i,szi'< 

ERROR 
JSR .*2 
JMP .*2 

LCALL EHRET 

EKRET-A:>CRA«lBU»lBOai0 

LOOP 

LCALL LLOUP 

LLOaP-A;iCHA«lSll*lBO0lB 



ll»lil ("NMHT 


m 






192 






.)J 






Hi 


<,67bo 


iUKtlf. 


415 






^6 






87 


«16764 


111^45? 


■^0 


B16765 


Itl24t!i! 


na 






le 






u 


«(676t> 


<!a4427 


IZ 


867b7 


ll>6414 


li 






14 


W677kl 


0(144192 


15 


Hfi77l 


.1(^a4M2 


lb 






17 


^6772 


iail47H 


lb 






IB 






2tl 


W677J 


lB*)4jfl 


21 






22 






2i 






24 






25 


1(16774 


lt<t|4ie 


2b 






27 






26 


a6775 


l«a4Sf> 


29 


«)677o 


^^i^^f| 


JU 






31 






32 


B6777 


«)e44i6 


33 


B7aCH! 


11^0191? 


34 


ti7ns'l 


146414 


35 






36 


«)7»1P2 


»!(<44ii2 


37 


B7H03 


00vl4lg2 


311 






39 


»)7nf>4 


1JI«147(II 


4t* 






41 






42 


»7l0tD 


ie^4jl|l 


43 


^7H^6 


(g^ti4j6 



)»5: 



rxs: 



StTuP 

LC»LL SfcTLiL 

StTUL-»SCK4«lblltl0BBlB 



(fcXCLuSIVt UH CC4C1) TO 



FkthS-isCHA'iuu + iH^eiie 
Sue «<,i9 

CALL 

KOBl 

JbB «UR.1 

SUH« »l,l,SZD 

EKRU» 

JbR ,«2 

JPiP .♦2 

LtALL EKRtT 

EKfltT-AiiCHA«isii*ieeeie 

UQOl' 

LCALL LLOOP 

LLCIUH-ASCKA»lBll«iaaBll) 



lALL 2EH0S IN C(AL0) , 



(EXCLbSlVt OR CtACl) TO 



StTUP 

LL4LL StTUL 

3tTUL-ASCKA.lBll»ia0Bl«l 

RANDOn I (-1) In CCACio) . 

LtALL FHANG 

FKANG>ASCHA«llJll*iet!Clie 



AUC H>« 

CALL 

«UR1 

JSR XUR.l 

CUM B,2 

SUHO 2.1.SZh 

EHRUR 

JiR ,♦2 

JUP .♦2 

LCALL EKRtT 

EP<RtT-ASCKA«lBll*iaM(lll! 

LOOP 

LLALL LLOUP 

LLOUP-AbCRA«lBn»iea01? 

JMP X7 



iTMt COMPLIMENT Of 

(THIS Result should 

lEQUAL CCACn . 



U.1J2 MNMKT 








Bl »7u?7 


^54433 


XUR.0I 


STA 


3,XUR.4 


tl2 H701B 


135?<»C 




MOW 


1,3 


^i ui7«iii 


11752.^ 




ANDZL 0,3 


24 <17«!12 


107011(1 




AUD 


0,1 


as B7B13 


1864^? 




SUB 


3,1 


06 K17U14 

«7 

as «l7«116 


^02428 




JMP 


#X0rt.4 


a5442a 


XQR.l 1 


STA 


3,XUR.4 


^9 VI7M16 


1350B8 




HOV 


1,3 


IB H7H17 


lt74«B 




AND 


0,3 


11 W7H2B 


17401)0 




COM 


3,3 


12 ei7«!21 


1634011 




AND 


3,0 


13 tl7t^22 


123IS011 




ADO 


i,a 


14 1171)23 


1834^0 




ANO 


3,0 


16 /7B24 


^02418 




JMP 


•X0K,4 


16 










17 lnTtiZi 


054415 


XUR.2! 


STA 


3,XUR,4 


lb u7i)26 


034415 




LbA 


3.XM20 


19 b71i27 


054412 




STA 


3,XURTEM 


2ii i«7ti9lii 


115000 




MOV 


0,3 


21 8i7»31 


137200 




AUDK 1,3 


22 t17ei32 


151200 




MOVR 2,2 


23 K7tl33 


101220 




MUVZR 0,0 


24 «i7lII34 


125200 




MOVH 1,1 


25 il7t>3S 


103200 




AODk 0,0 


2b 197(136 


010403 




ISZ 


XURTEM 


27 ei7il97 


000771 




JMP 


X0R,2*3 


28 |17»4EI 


002402 




JMP 


•X0H.4 


29 e7ii41 


000^00 


XORTEM 


! 




3e (>7tl42 


000000 


X0R,4: 







31 ii7e4j 


177760 


XM2Bi ■ 


■20 





leXCLuSlVt UR CCAC0), CtACl), 
(RESULT IS IN C(ALl), 



(EXCLUSIVE OR CIAC0) , CtACl). 
(RESULT IS IN C(AC0). 



(EXCLUSIVE OR C(AC0) ,C(ACn , 
(RESULT IN C(AC2). 
(THE CONTENTS OF AC0 AND 
(ACl ARE EXCHANbEO. 



IB1J3 MNHKT 


^1 






ii 






7ii 


a76)<14 


iei>i4i« 


e» 






Hi 






no 


0784S 


lt<i!<5e 


07 


»7it4e 


Itiboiuei 


ib 






eii 






iti 


k)7B17 


0184768 


u 


h7b5i(1 


I5iatt4 


l■^ 






li 


a7B5l 


e(«44a2 


i« 


4)7082 


<ieiii4i]2 


»5 






16 


87^53 


1^111470 


17 






IB 






IV 


li)7^54 


lPi«)43Pl 


2X 






21 






2k 






2.3 






24 


l(l7io56 


ll»rf41« 


26 






26 






27 


B7l)5b 


12^46«' 


2B 


t)7a57 


12ul"i(l? 


2b 






3t: 






31 


»)70etl 


004746 


32 


il7l!)61 


I5><ei4 


33 






3« 


i!76i62 


«ID4402 


36 


B7B6J 


k)Kt14lg2 


36 






37 


tl7t<e4 


10047? 


3b 






39 






te 


ia7M65 


100431" 



StTgP 

LC»LU StTUL 
StTUL-<SCKi*lBlltl 00010 
RANDOM rCCACO) 

LC4LL FKANG 
fK»NG-»bCH««lBll+10aBl0 



»C(»Cl) IS SET tOU*L TO 



CtACUl ANO CtACl) 



MUV 0,1 
CALL 

tout 

JSR XOH.t 

MUV 2,2,52R 

ERRUR 

JSR .♦? 

JMP .♦S 

LCALL tHRtT 

ERR6T"AbCKA«lBll*l0aaia 

LOOP 

LLALL LLOOP 

LLOUP-ASCkA«lbl 1*100010 



lARE EXCLuSIVt ORtD HiTH 
ITME RESULT GOING TD AC2. 



ItCACB) IS SET TO THE 



SETUP 

LCALL SETUL 

SfcTUL-ASCNA«lDll*1000t0 

RANDOM (COMPLIMENT OF CtACl). THE 

LCALL FKANG 

PRANG- A SCNAtlBl 1*100010 



COM 1,0 

CALL 

X0R2 

JSR XOR.Z 

COM* <!,2,S2R 

ERBUR 

JSR ,*2 

JMP .♦2 

LCALL ENRcT 

E(<HET-ASCRA*1B11*10O010 

LOOP 

LCALL LLOOP 

LL OOP- ASCRA»lbl 1*100010 



/RESULT OF A EXCLUSIVE OR 
ISHOUlO be ALL HITS 
ISET t-l). 



10134 MNMHT 


01 






■i■^ 






03 






04 


07066 


I0<)4ia 


06 


1(7067 


102300 


06 


07o7o 


125000 


07 






0B 






0B 


07B71 


O0471S 


10 


07072 


127704 


11 






12 


ei7o73 


004402 


13 


H7074 


000402 


14 






16 


07076 


100470 


16 






17 






lb 


07076 


100430 


Ik 






2III 






21 






22 






23 


07077 


100410 


24 


07100 


102700 


26 


07101 


126400 


26 






27 






2b 


07102 


004705 


2U 


07103 


107314 


3is 






31 


07104 


004402 


32 


07106 


000402 


33 






34 


07106 


100470 


36 






36 






37 


07107 


100430 



SETUP 

LCALL SETUL 

SETuL-ASCKA»1b11*10B010 



(EXCLUSIVE OR ALL ONES 



AUCS 0.0 

AUC 1,1 

CALL 

XURA 

JSR XUR,0 

AnOS 1.1, SZR 

ERRUR 

JSR ,*2 

JMP ,*i 

LCALL EKRtT 

ERRET-»SChA*lBU*10a010 

LOOP 

LCALL -LOOP 

LLOUP*kSCRA«lbll*1000t0 



ITO ALL ONES. THE 
(RESULT SMOuLU be 
(ALL ZEKOS. 



SETUP 

LCALL SETUL 
SETUL-ASCRA*1B1 1*1000 10 



(EXCLUSIVE OR ALL ZEROS 



Sues o,,0 

SUB 1,1 

CALL 

XORA 

JSR XOK.0 

AUOSH 0,l,li2R 

EHRUR 

JSR .*» 

JMP ,*« 

LCALL KHRET 

ERRETrASCRA*lBll*100010 

LOOP 

LCALL LLDUP 

LLDUP-ASCkA«lBll+10a010 



(TO ALL ZEROS. THE 

(RESULT Should be 

(ALL ZEROS IN CC»C1), 



IBlJb mnmkt 

0b 

\t, 1I7U2 »B4713 

11 

12 

13 B711J B»«674 

14 

15 

16 117114 J184673 

17 

16 

19 107115 HC4672 

2lil 

21 

22 >fl711b «e467l 

23 

24 

25 1117117 i!«l467(» 

26 

27 

28 11712^ d«4667 

28 

3KI 

31 »7121 «ia46b6 

32 817122 132414 
33 

34 13712^ lilE)44il2 

35 ^7124 »eit4i12 
36 

37 B7125 1»«1470 

3a 

39 

4e 197126 ieetiti 

41 

42 tl7127 !tfei»2 

43 il7130 «^I1697 XOK.L: 



StTuP 
LC4LL StTUL 

stT[jL-«s:K«.iBii*ieaBi0 

R4NU0M UN C(tC21 . 

LL'LL FK4NG 

F><iNB-«scHA«ieii*ie^(ii0 



IFOKM EXCLUSIVE OF FUNCIIUN 



C»LL 

>0R2 

JSH l(0h.2 

CAUL 

XUXA 

JS« XOB.f! 

CALL 

KORA 

JbR XUR.il 

CALL 

XURA 

JSR XUR.? 

CALL 

XliRA 

JSR XOR.P 

CALL 

XORA 

JSR XOR.C 

CALL 

XORA 

JSR XUR,«I 

CALL 

XURA 

JSR XUR.Z 

SUB* 1,2,SZR 

ERROR 

JSR .♦2 

J«P .♦2 

LCALL EHRfeT 

EKRET-ASCKA*1IJ11*1 011010 

LOQR 

LCALL LLOOP 

LLOOP-ASCKA* IB 11*100010 

JnP Al 

J«P XOR.U 



ICALL ANOTHER EXCLUSIVE 
(OR FUNCTION SEVEN TIMESi 



(THE RESULT 5M0ULU 6E THE 
(SAME AS THE FIRST XORA 



Ifl 

ill 

02 

03 

04 

06 

06 

i«7 

it 

09 

10 

11 

12 

13 

14 

15 

16 

17 

16 

19 

2u 

21 

22 

23 

24 

25 

26 

27 

26 

29 

30 

31 

32 

33 

34 

35 

3b 

37 

36 



36 MnMKT 



H7131 10O41S1 



07132 100460 

07133 145000 
V7134 1124^0 

07135 113000 

07136 146414 

t!7137 004402 
07l4tt 0004M2 

07141 l?«l470 



07142 10^430 



07143 100410 



07144 100450 

07145 102000 

07146 123000 

07147 111400 

07150 146414 

07151 004402 

07152 000402 

07153 100470 



07154 10»430 



StTuP »SAVE CCAi;2) IN CCACl), 

LCALL StTUL 

SfcTuL-A5CRA.lBll-»100010 

RANUOM lAOO AND ADD CtAC05 TO 

LCALL FRANS 

FRANG-ASCRA*lBll'»100ei0 



MOV 2, 


1 


»C(*C2). 


THE 


VALUE IN 


SUB 0. 


2 


IAC2 SHOULD 


NOT 


8t 


AUD 0, 


2 


(CHANGED, 








SUB* i 


1,1, SZR 










ERROR 












JSR .♦2 










JMP .♦2 










LCALL 


ERRfcT 










ERRtT-ASCRA* 


1611*100010 








LOOP 












LCAuL 


LLOOP 










LLOUP-ASCRA* 


1611*100010 








SETUP 












LCALL 


StTUL 










SETUL- 


-A5CKA. 


1611*100010 








RANOOn 










LCALL 


FHANG 










FRANI" 


■ASCRA* 


1611*100010 








AUC 0, 


,e 










AOO 1 


,0 










IhC 


.2 










SUB* i 


2,1,SZH 










ERROR 












JSR .' 


»2 










JMP ■• 


► 2 










LCALL 


EHRtT 










ERRET. 


>ASCRA« 


1611*100010 








LOOP 












LCALL 


LLOOP 










LLQOP' 


-ASCRA* 


1611*100010 









1BJJ7 MNM«T 

11 

•>2 

(13 

It III71S5 i?lJlillS 

as 

36 

«7 ii)7l5o 1HH45B 

flu U71S7 1314110 

a» 071614 172360 

10 07161 143060 

11 07162 ll!6414 
12 

13 07163 xll'4402 

14 07164 ti^0402 
16 

16 07160 \l>l^i7\i 

17 

16 

18 (17166 101)430 

20 

21 

22 

23 1)7167 10^410 

24 

26 

26 a7170 100450 

27 07171 121020 
26 07172 127200 
2» 07J73 127200 

30 07174 127200 

31 0717S 12720PI 
31; 07176 127200 

33 07177 127200 

34 07200 127200 

35 07201 127200 

36 07202 127200 

37 07203 127200 
3b 07204 127200 
3B 07205 127200 

40 U7206 127200 

41 07207 127200 

42 07210 106454 
43 

44 07211 00440? 

45 07212 000402 
46 

47 07213 100470 

46 

48 

•Se 07214 10043K 



UNCREMtNT TMfc v»tut IN 



StTUP 

LLALL StTUL 

StTUL-ASCNl*tbll*l 00010 

•♦•NUOM (ACl AND AOi) THAT VALUE 

LtALL FKANG 

FNANli-ASCKA«1811*l0»010 



InCL 1,2 

ADCCS 0,0 

AUOC 2,0 

Suax 0,1, 3ZR 

EKRCR 

J5N ,*2 

JMP .♦2 

LCALL EHRtT 

ERHbT-ASCKA'lBlltl 00010 

LOOP 

LCALL LLOUP 

LL0UP-A6CKA*1U1 It 100010 



)T0 (-1). THE HtSULT 
ISHOULO Bt Tht URIGIONAL 
■NUMBER. 



SETUP 

LCALL StTUL 
StTUL-A5CHA«lB] 1*100010 
RANUDM (A "AUDH 

LCALL FkANG 
FNANG-A6CNA«1B11*100010 



(SAVE THE CCACl) IN C(*I:0J. 



INSTRUCTIUN SHOULU 



M0V2 1,0 

ADOH 1,1 

AUDK 1,1 

AUO»< 1,1 

AuOR 1,1 

AUD»< 1,1 

AUOK 1,1 

ADDK 1,1 

AUDK 1,1 

AOOK 1,1 

AUOK 1,1 
AOOR 1,1 

AOOM 1,1 

AUOK 1,1 

AUOR 1,1 

SUBUlt 0,1, S2R 

EKRUR 

JSR .«2 

JnP ,♦2 

LCALL ERRtT 

EKRtT-ASCRA«lBll*l 00010 

LOOP 

LCALL LLOUP 

LLOUP-ASCKA«lBlltl00010 



(NOT CHANGE THE VALUE Of' 
(THE AC. 



10138 KNMNT 


01 






02 






03 






04 


07215 


100410 


05 






06 






37 


07216 


100450 


06 


07217 


115400 


09 


07220 


126000 


10 


07221 


137000 


11 


07222 


175400 


12 


07223 


137000 


13 


07224 


171400 


14 


07225 


133000 


15 


07226 


151400 


16 


07227 


133000 


17 


07230 


142414 


IB 






IS 


07231 


004402 


20 


«;7232 


000402 


21 






22 


07233 


100470 


23 






24 







25 07234 100430 



StTUP 

LCALL StTUL 

StTuL-ASCRA*lBll*ia0010 

NANUOn ICCAC0] 

LCALL FKANE 

FRANK. A bCKA*lBll*l 80010 

INC 0,3 

AOC 1,1 

kOD 1,3 

INC 3,3 

AUD 1,9 

INC 3,2 

AUO 1,2 

INC 2,2 

ALO 1,2 

SUB* 2,0,S2H 

ERROR 

JSR .'<'2 

JnP ,♦2 

LCALL ERRET 

ERRET>ASCKA«1B11*100010 

LOOP 

LCALL LLOOP 

LLDUP-ASCRA*lBU*ie0ei0 



iTHt HAnDUM NUMoER in 



IS INCREMENTED VIA "INC" 



lANO DECREMENTED VIA "ADD". 
ITHt FINAL RESULT IN CtAC2) 

ishdulo be equal to the 
lorigional number in c(ac0), 



lBli9 mnmkT 


«l 




M6t 


l»'i 






aj 






Hit 


iii7i3b 


in«<4iD 


as 






Et6 






(17 


B7230 


lian4bn 


ae 


U7237 


133i««fa 


;i9 


k!724u 


117R2(1 


le> 


B724J 


»64424 


11 


1117242 


13l(»aB »bUl 


12 






li 


K7243 


<l?46bS 


14 


B7244 


143624 


1!> 


H724D 


«SI«1775 


lb 


l«7246 


i;2lj417 


17 


a7247 


122414 


18 






lb 


e725<l 


lrll944ij2 


iu 


tl72bl 


<<?t<4i!2 


21 






22 


f>7252 


lt(d47e 


23 






24 






2& 


«|7253 


ieiei43? 


2b 






27 




1*7: 


28 






29 






3«l 


X72S4 


liaiii4tsi 


31 






3ii 






33 


a72S!) 


ieei4se 


34 


37256 


llU44il 


a 


H7257 


1432H4 


36 






37 


>i726u 


lOK44kl2 


38 


B72S1 


tlCI>l4i!2 


3B 






4tl 


07262 


I0«147ei 


41 






42 






43 


kl7263 


10B43JI 


44 






4S 


a7264 


leieitfi 


4{i 


27265 


17/777 AUDTEM 



ISUM VI« »DU IN5TKUCTI0N, 



rilnULAlE THE AUD VIA 
ItXCUuSIVE OK, C(AC:2)> 
(RIPPLE CARKy,CCACn«KEI>ULT, 



StTuP »TME SUM UF ACB-1 IS 

LCALU StTUL 

SbTuL-ASCHA*lbll«ieDni0 

RAXL/OM rCHtCnED "ITH TmE SIMULATtD 

LCALL FKANS 

FNAN[..ASCKA>lUll»te^Itl0 

HUV 1,3 ISUN. 

ADD •1,3 

SIA 3,AflDTE« 

MCjV 1,2 

CALL 

JSR XOR.L 

ANDZL 2,C1,SZR 

JnP A6L 

LLA a,AODTEM 

sua* 1,D,SZK 

EKROR 

JSR .♦2 

JMP ,♦2 

LC.ALL EKRtT 

EKRET-ASCNA«lt)ll*l0U^l« 

LOOP 

LCALL LLOOP 

LLOuP-AscKA«ibii*ieeeie 



StTuP ;AD0IT1UN of NEliATEU 

LCALL StTUL 

SETUL>ASCKA«iai 1*101! la 10 

RANDOM rNUMBERS SMQULO PKOBUCE 

LCALL FKANG 

FKANB-ASC(<A«lBll*ieiieiCI 

MtGO tl,2 >!EHO AND A CARkV, 

AOOI< 2,ia,SZK 

EKROR 

JSR ,♦2 

JMP .+2 

LLALL EKRtT 

ERRtT«ASCHA«lBll*lB!lBlB 

LOOP 

LCALL LLOOP 

LL0UP-A5CKA*lBll*lBBeiB 

MOV aiHiSKP 



1B14? MNMKT 








ai 


IA8I 








(12 




StTuP 




lAOO TEST. 


113 




LCALL StTUL 






04 l!726o 


lM241if 


SETUL-ASCMA* 


IBll 


4122010 


as 




RANUOM 






jib 




LCALL FRAN6 






37 B7267 


igi24S(l 


FRANS-ASCRA* 


IBM 


♦ 1810010 


■18 07272 


152622 


SUBZL 2,2 




(•ttl) 


199 a7271 


1513251 


MOVS 2,2 




HC4B0) 


12 27272 


19242^ 


Ntb 2,2 




r.C17742B) 


11 27273 


143722 


ANOS 2,0 




(SAVE HIGH ORDER 8 BITS 


12 27274 


10332^ 


MUV2S 2,1 




;SAME 8 BITS 10 C(AC1)L 


13 2727S 


1(»312» 


AODL 0,2 




(MOVE CIAC0) LEFT VIA 


14 b7276 


ie3l2n 


AUDL 2,0 




(ADD SHIFT. 


lb 27277 


lf(3lH2 


AODL 2,2 






16 il73Cll/ 


ie3i2n 


AUDL 2,2 






17 07321 


106414 


SUBD 2, 1,SZR 






16 




ENRUR 






19 I973SI2 


2I>I4402 


JSR .♦2 






2k) 27303 


0192402 


JMP .♦2 






21 




LCALL EHRET 






22 27304 


100472 


ERRET-ASCRA* 


IBll 


1*180011 


23 




LOOP 






24 




LCALL LLOOP 






2b 273BIS 


1^0432 


LLOUP-ASCRA* 


IBll 


1*100010 


26 











iTMt URXGIONAL CONTtNTii OF 



iBKl MNM«T 

Bl «73fl6 mi^m MUV S,;i,SKI' 

ai^ kl7.>07 17/4UI* M4CI|ill -4eu 

«<) lARi: 

a« stTUP 

Hb LC»LL StTUL 

a<> u731k. 15l<i4lfl StTUL-ASCKA«iail*lBBajB 

"' BANUOM MCI, BITS U-7 ARt SQUARED 

*"> LCALL FRANC 

09 »7iU iaB4bH FR«NG»ASCRA«lbll*10Biaie 

in H7J12 a3«t77S LOA 2,M4af) (VIA MULTIPLY. THfc SQUARE 

11 07313 1337081 ANDS 1,2 (ROOT OF THE HRUOuCl SHOULD 

12 iil7314 14baMa «UV 2,1 lEOUAL THE ORIGIONAL. 

13 CALL 

I* ,MPYU ISEE SYSTEM RtFFEKANCE 

lb li)731b M04442 J5R MHVU 

lb »731b 121(»Bi0 MOV 1,H (MANUAL FOR FURTHER INFORMATION 

>' CALL (ON MULTIPLY/SO RUDT 

l" SURT (PROGRAMS. 

1!< Ifl7317 i)«f«467 JSR SURT. 

2» iil732l! U24J4 Sueil D,2,S2R 

21 ERROR 

22 (17321 011441(12 JSR .«2 

23 i)7322 ei(»4e2 JMP ,*2 

24 LCAlL EKRET 

25 t:7323 ia«)47t« ERRET-ASCRA* lBU*iai)0ia 
2B LOOP 

2' LtALL LLOOP 

2B KI7324 10u43a LLOUP-ASCKA*lbll*100010 



161142 MNMRT 

01 

02 

33 

1'4 B732b ia«l41t( 

0b 
0b 
07 <17320 lfiJ4Sil 

It) il7327 •<044b7 

11 i97.>9il lttS0b0 

12 B733I 131060 
13 

14 

lb 1117332 H04425 

lb 07333 121KK0 

17 

le 

1» 07334 ■g044b2 

20 B733b 112714 
21 

22 tl733b D044n2 

23 tl7337 0004^2 
24 

as i>734n 10H470 

26 

27 

26 07341 leiB43a 



(AR2( 



(TAKE The suuare root 



SETUP 

LCALL SETUL 

SETUL-ASCKA>lttll*10eei0 

RANDOM (OF A NUMBER. THE SUJARE 

LCALL FNANG 

FRANG-AbCRAtlbU*! 00010 

CALL (ROUT OF THE RESULT SQUARED 

SORT (SHOULD 8E THE SAME AS THE 

JSR SURT, 

MUVt 0,1 (ORIGIONAL ROOT, 

MUVC 1,2 

CALL 

.MPYU 

JSR MpYU 

MOV l,a 

CALL (SQUAHEU NO" TAKE ROOT. 

SQl 

JSR Su, 

SUBS* ig,2,SZR 

ERROR 

JSR ,*2 

JmP ,*S 

LCALL ERRET 

ERRET-ASCR»oiBlltl0ii)B10 

LOOP 

LCALL LLOOP 

LLOUP-ASCRA<'lall*|e0010 



i(il«3 MNWKT 


ai 






02 






Mi 






04 


«l7342 


100410 


US 






t)fi 






H7 


07340 


lf«0451' 


eie 


B7J44 


141000 


my 






ID 






u 


B7J45 


004441 


12 


B734ei 


105000 


13 


B7347 


141000 


14 






IS 






16 


073Si) 


004446 


IT 


^7351 


106714 


la 






m 


117352 


004402 


20 


S17353 


0004112 


21 






22 


07354 


100470 


23 






24 






2S 


«(l735b 


100430 


2b 


07356 


00045S 



S6.TUP IFInO SaUAHt. HQuT VI* 

LC»LL Strut 

StTUL-i!>CKA*lBll*100010 

RANUOM rUlFFIRtNl SHoKuUTInES, 

UC»LL FKAnG 

FK»NG-»SCK»«lBll*ia0010 

MOV 2,0 

CALL 

SORT 

JSB SBRT. 

MUV 0,1 

HQV 2,0 

C«LL 

SO 

JSH Su. 

SUBS« 0,1 ,S2R 

ERPUR 

JSH ,»2 

JnP .♦2 

LC»LL EHRtT 

EKRtT>«bCHA«lBll*100010 

LOOP 

LC4LL LLOOP 

LUOup-»scH*«ii)ii«ie0Bia 
jnp AH4 



(SAVE FIRST RESULT IN ACl 



ikesult in ACa. 



1b144 UnMKT 








01 »7357 


102460 


MPYUS 


SuBC 0,0 


ICCACll'CUCZ) 


02 07360 


054411 


MPYAI 


S1A 3,.CB03 


IRESULT In AC0,AC1, 


03 07361 


034411 




LDA 3,.CB20 


(SEE SYSTEM RtFFERANCE 


04 07362 


125203 


.CB99: 


MUVH l,l,SNC 


(MANUAL FUR FURTHER 


05 07363 


101201 




MOVk 0,0, SKP 


(INFORMATION, 


0b 07364 


143220 




ADOZR 2,0 




07 07365 


175404 




INC 3,3iSiR 




as 07366 


000774 




JnP ,CB99 




09 07367 


125260 




MfcVLB 1,1 




10 07370 


002401 




jnp *.c:Ba3 




11 07371 


000000 


,CB03; 


a 




12 07372 


1777B0 


,CB2a: 


-20 




13 

14 07373 


1024001 


DIVIi 


SUB 0,0 


(CCACal ,C(AC1)/C(AC21 . 


15 07374 


054775 


oivu: 


SIA 3,,CB03 


(ACa«KEMAINOEN 


16 07375 


034775 




LUA 3,.CB20 


rACl»UUOTIEl»T 


17 07376 


125120 




M0V2L 1,1 


(SEE SYSTEM R6FFERANCE 


16 07377 


101100 


.CCS8I 


HOVU 0,0 


(MANUAL. 


19 07400 


142412 




SUB* 2,0,SZC 




20 07401 


142400 




SUB 2,0 




21 07402 


125100 




nOVL 1,1 




22 07403 


173404 




INC 3,3,SZR 




23 07404 


000773 




JhP .CCS8 




24 07405 


002764 




JMP »,CbB3 





iBi<5 MNMHT 

Bl B74a6 «154423 SURT.I ST* 3,Sy.S3 

"2 "'''7 JZbBiB SUBZL i,l IFIND Su HOOT OF CtAC8). 

Hi H74H) ISblZB MOVZL 1,3 ISEE THt SYSTEM RtFPERANCt 

04 87411 122422 8uaz l.U.SZ: (MANUAL. 

US B7412 16761(1 AUO 3,l,SnP (RESULT IN ACS!, 

Ot kl741J 121221 MOVZR l,a,SKP lACl UESTKOYED. 

H7 B7414 H110775 JMP .-3 

ae kl741S «l^2414 JMP »5Q.83 

lu III741& ti:4413 &u,: STA 3,SQ.S3 

11 07417 1764(iB SU8 3,3 IFIND SU SOOT OF C(ACB). 

12 li742a «)54412 STA 3,SUTEM (SAME RESULT AS PREVIOUS 

13 87421 162?23 A0C2 3,0,SNC (TEST BUT CODE IS 

14 07422 imtllii JMP SUl rOIFFlRENl, 

15 B748J kllii4a7 ISZ StiTfcM 
15 07424 01«l4tlS lil SUTtM 

17 07425 834405 LUA 3,SUTtM (RESULT KILL BE IN AC0. 

18 07426 0BI8773 jMp ,.5 
lU 87427 161288 sun MOVR 3,0 
28 87438 8112481 JMP *SQ,S3 
21 

22 87431 088f*0e SU,S3: 8 

23 07432 088000 SUTEM: 8 



10146 MNMRT 

81 Ar!4: 

02 

^i 87433 lCl84in 

84 akal: 

86 

06 07434 100450 

87 87435 840471 

86 07436 044471 

ev 07437 850471 

10 07448 142432 

11 07441 880773 
12 

13 

14 07442 084732 

IS 

lb 

17 07443 004715 

16 87444 034464 

1» 07446 156414 

28 

21 07446 004402 

22 07447 008402 
23 

24 07458 100470 

25 07451 034456 

26 07462 136714 
27 

26 87453 004402 
29 07454 000402 
38 

31 87453 180478 

32 07456 834458 

33 87457 116714 
34 

35 07460 004482 

36 07461 800482 
37 

36 87462 180478 

48 

41 87463 180438 



SETUP (THt CONTENTS OF AC2 IS 

LCALL SETUL 

SbTUL-ASCKA*16114'108018 

RANUON (DIVIDEU INTO AC8-1, 

LCALL i^HANi; 

FKANbaASCRA«lbll*l 08810 

STA 0,DAC8 

STA l,OACl 

STA 2,0AC2 

SUBZ* 2,0, SZC (THIS RESULT MULTIPLIED 

JMP AR4L (BY AC2 SHOULO PRODUCE 

CALL (THE ORIGIONAL NUMBERS. 

.DIVU 

JSR OIVU 

CALL 

.MPYA 

JSR MPYA 

LUA 3,nACi 

sua* 2,3,SZR 

ERROR (AC2 CHANSEUT 

JSR .*V. 

JMP .♦» 

LCALL ERRET 

EKRET>A$CRA>|B1 1*100010 

LDA 3,aACl 

SUBS* 1,3,SZR 

ERROR (ACl CHANSEO, 

JSR .♦!! 

JMP .♦? 

LCALL ERRET 

ERRET-ASCHA<1B11*1 08818 

LUA 3,0AC8 

SUBS* e,3,azR 

ERROR (AC8 CHANOCD. 

JSR .*i 

JMP ,♦2 

LCALL ERRET 

ERRET-*SCRA*lBll*100ai0 

LOOP 

LCALL LLOOP 

LLOUP-ASCRAalBl 1*1 08810 



Iyl47 MNMrtT 


ai 






02 






1i 






^4 


B7464 


intt4ie 


Jib 


«l746b 


15244l» 


at 


H7466 


1515^4 


a? 


U7467 


151504 


^6 


H747^ 


lS15il4 


(19 


B7471 


151bu4 


in 


B7472 


1515B7 


U 


H747J 


151507 


12 


,47474 


I515fc7 


IJ 


117476 


14S7B7 


U 


B747b 


I514it7 


IS 


«17477 


151415^ 


It 


t)7ir^ 


UJl»14 


17 






U 


l!l7»t'l 


iat)44id2 


19 


»75?2 


Illl»a4«l2 


ZV 






21 


n75Pi 


1PH!47B 


22 






24 






24 


(17504 


llllali^ 



StTuP 

I.C4LL 3ETUL 

StTUL>tSCHt*lbU«ia0I11B 

SUHO 2,2 

INCL 2.2i&ZK 

INCL 2,2,SZK 

INCL ii^iilH 

iNCL 2.2, SZK 

INCL 2r2,SBN 

INCL 2.2,!>BN 

INCL 2)2, SSn 

INCS 2>1|SBn 

InC 2,2,SbN 

InC 2,2 

AClDO 1,2,SZH 

EKROK 

JSR ,*i 

J«P .+2 

LCALL EKRtT 

EKRtT->SCK«*lell'tl0tl0ie 

LOOH 

LC»LL LLOOP 

LLOUP-»SCHA»lBIl*10a01f! 



(uSt INC TO FUBf" 



ITME NUflBtR 1774flB 

)IN tCl AND 4i9(l IN AC2. 



(THE »5bN/SZR" SMOULn 
INOT cause a bKIP, 



11 
12 



1H148 "NMK 

ill 

1112 

!I4 it7t>a5 
as 075U6 
nib «75i<7 
87 i)751l) 
es 117511 
a» u7512 
It) «l7Std 
07514 
07515 
1) 07510 

14 (37517 

15 a752<l 
15 

17 ei7521 

18 07522 
18 

20 e752;3 
21 

22 

li »7524 

24 07525 

25 07526 

26 07527 

27 07530 

28 07531 



IAR6: 



10I<410 
126420 
125606 
125606 
125606 
125606 
125606 
125606 
125606 
125606 
13^9304 
132714 

004402 
000402 

100470 



100430 

0(10409 
000000 
000000 
000000 
000627 



StTuP 

LCALL SETUL 

St TLL-»SCKA«ieH 1*1 00010 



lost TMt INCR INSTRUCTION 



SUFI^ 1 

INCH 1 

INCR 1 

INCH 1 

INCK 1 

INCH I 

InCk 1 

INCR 1 

INCR 1 

CtiUS 1 

sues* 

EKRQR 

JSR ,*2 

JMP .♦2 

LCALL EHRtT 

ERRET-ASCKA'ia 11*1 00010 

LOOP 

LCALL LLOQP 

LLOUP-ASCKA* ID 11*100010 

JhP .♦S 



OAC0: 
□ ACII 
0AC2I 
MPYAL 



1 

l.SEi 

l.SE< 

1,5EZ 

l.SEi 

l.SEZ 

1,SEZ 

l.SEZ 

1,SEZ 

2,SZH 

,2,SZR 



(TO FORM THE NUMBtR 
M774B0, tHIS NUMBEN 

iconPLinENTto AND Sharped 

ISHQJLO Bt THE SAME 

(NUMBER, 

(THE "SEZ" SHOULD NEVER 

(CAUSE A SKIP. 



iBl49 MNMKT 




»l 


IAR7: 




«12 




SfcTuP 1100000 NeE»T6i 


ea 




LC»LL StTUL 


194 kt7&32 


iei»4ta 


3tTuL«t!iCH««lbl 1*100010 


es tl7S93 


1(12625 


SUBZR 0,0, SNR tSTILL 1OO0O0, 


S6 




EKROR 


B7 87534 


0244112 


JSR .♦2 


ei« 117!>35 


ld^ll402 


JflP .♦2 


a9 




LC»l.L EHR£T 


It) tl7S36 


lBl)47e 


EhRtT»»SCRA«H)ll*iaa010 


11 e7537 


124406 


N6G 0,1, StZ >C(CANRY)»0 


12 




EHROH 


13 H754i) 


ili!4402 


JSR .♦S 


14 it7b41 


(teu402 


JHP .♦2 


16 




LC4LL ERRtT 


16 W754Z 


lfH)47Si 


ER«ET.»SCRA»lBll*iaO01B 


17 B7S43 


12«4a2 


NfcG 1,1, SiC 


le 




EflROR 


19 U7544 


0«l44l92 


JSR .♦? 


8l« B7S4S 


020402 


JnP ,t2 


21 




LCALL EKRET 


2i U7546 


1PI047B 


ERRET-ASCRA*lBll»iaM010 


S3 i)7S47 


124463 


NEGC l,l,SNC ICtCARRY).] 


24 




EKROR 


25 e)7(>9tl 


004402 


JSR .♦2 


26 kl7»51 


0(10402 


JMP ,*2 


27 




LCALL EHRtT 


2e (17S52 


101)470 


ERRfcT.ASCRA. 1611*100010 


29 «17553 


124407 


NEG 1,1, S6N 


3« 




ERRUR 


31 M7SS4 


0E)44O2 


JSR .*2 


311 M7b55 


DC>e402 


JUP .♦2 


33 




LCALt ERHtT 


34 l>7a56 


lllll*470 


EKRCT-ASCKA»lBll*ieo01O 


36 1)7567 


124465 


NtGC 1,1, 5NH »CCl)«la0B00 


36 




EHRUR 


37 >9766il 


004402 


JSR .♦2 


311 M7S61 


000402 


JMP .♦2 


39 




LLALL EKRtT 


411 1)7562 


100470 


ERRtT-ASCKA«lHl 1*100010 


41 07563 


124465 


NtGC 1,1, SNh 


42 




ERRUR 


43 U7564 


004402 


JSR ,*2 


44 ^7565 


^00402 


JMP ,*2 


45 




LCALL tKBET 


46 «1756e 


100470 


EHRfcT-A4CkA*lBU*l0O010 


47 1S7567 


124407 


NtG 1,1, SbN 


46 




ERROR 


49 «757b 


O044|)2 


JSR .♦2 


5m M7571 


000402 


JMP ,*2 


51 




LCALL EKRtT 


52 1^7672 


100470 


ERRCT-ASCHA*1B11*10O01O 


53 M7573 


124407 


NEC 1,1, SbN 


54 




ERROR 


56 6)7574 


<,044(»2 


JSR ,*2 


56 Sl7S7b 


000402 


JMP ,*z 


57 




LCALL EHRfcT 


56 ^7576 


100470 


EkRtT-ASCKA*lBll*100010 


59 k)7b77 


106414 


SUBb 0,1, S2R 


6«i 




EHRaR 



0150 MNMRT 

01 07620 U044O2 

02 076i>l 000402 
03 

04 07622 100470 

05 

06 

07 27603 100430 

06 



JSR .*2 

JMP ,*2 

LCALL EKRET 

£RRET.ASCRA*1B11*1BO01E 

LOOP 

LCALL LLOUP 

LLOUP-ASCRA*1BI1*10O012 



1*1151 UnMkT 






»l iaRb: 






32 


StTuP INElitTION OF lEHO 




Hi 


I.C4LL StTUL 




514 »176C« 1(»^41H 


ScTuL-«SCK««lbl 1*1000 10 




as k)70Hb ll?24<^ 


SuBO 0»0 (SHOULD PKOOUCE Zc 


.RU 


Ob I476K6 1(10762 


NtGCS 0,0, S^C I«NU » CAKHT. 




07 


EKKUR 




ife b76?7 «iei4*B2 


JSK ,*2 




SIS a7t>iB u?a4i)2 


JMP .♦2 




lu 


LCALL EHRtT 




11 07611 iBa47a 


EKR6T-taCNt*iai 1*100010 




12 076U l?»762 


NtGCS 0,0, SZC 




u 


EHRCIK 




14 ei76ij <ie44e2 


JSf* .♦2 




16 817614 UliaiVt 


J«P .♦2 




16 


LCALL EKRtT 




17 147616 11X147B 


EKRfcT-ASCRA*lBl 1*100010 




16 07616 laa7BS 


NtGS 0,0, SEZ 




!« 


EKHUR 




2lr> «l76t/ t)C>44li)2 


JSP ,«2 




21 tl762^ tlt<e4H2 


JMP .♦2 




22 


LCALL EKRtT 




li 147621 ie«)47U 


EKRtT-»5CH A* 1611*1000 10 




24 07622 17tl7tie 


NtG6 0,0, SEZ 




26 


ERRUR 




26 07624 0K44e2 


JSP .*2 




27 07624 0^0422 


JMP .*2 




26 


LCALL EKPtT 




29 07626 i;t047e 


EKPtT-ASCKA«lbU*10a010 




it 07626 li<0944 


NEGOL 0,0, SZP 




31 


EKPOR 




32 07627 0«4402 


JSP .*2 




3J 07630 000402 


JMP .+2 




34 


LCALL EKRET 




36 07631 im7l 


EKR£T-ASCKA«1B11*1H0010 




96 07632 100403 


NEG 0,0, SNC 




37 


ERROR 




36 07633 004402 


JSR ,*2 




39 07634 000402 


JMP .♦2 




40 


LCALL EKRtT 




41 07636 100470 


ERRtT-ASCKA*lBl 1*100010 




42 07636 100644 


NtSUR 0,0, SZR 




43 


ERROR 




44 07637 004402 


JSR .♦2 




46 07640 000402 


JMP .♦2 




46 


LCALL EHRfcT 




47 07641 100470 


ERRET-ASCKA*lUtl*t00010 




48 07642 104704 


NEGS 0,1, SZR 




49 


ERROR 




90 07643 004402 


JSR ,*2 




$1 07644 000402 


JMP .♦2 




52 


LCALL ERRtT 




53 07646 100470 


ERPtT-Ai>CHA*lelt 1*100010 




54 07646 130704 


MEGS 1,2, SZR 




5S 


ERROR 




56 07647 004402 


JSR ,*2 




97 07650 000402 


JMP .*2 




58 


LCALL EKRET 




59 07651 100470 


ERRET.»SCRA«1BI 1*1000 10 




SO 


LOOP 





^'ibi MNMHT 
01 
•42 07662 1004,i0 



LCALL LLfoP 
LL0UP-A6CRA«lBn*10O0l0 



iMlbS HNMBT 


ai 






i12 






aa 






«I4 


t>76S3 


iai44te 


nt 






196 






H7 


1117654 


10^45!! 


tie 


B765S 


04(1851 


«» 


tl7&Se 


J524B,1 


IB 






u 


07657 


BK4652 


12 


il76Stl 


S134646 


ij 


»)7SS1 


166414 


14 






15 


M7662 


H1"44U2 


16 


M766J 


lf^e^^l2 


17 






18 


■17664 


iniii47i! 


19 






2(1 






21 


m7666 


1CIB43B> 


32 






23 






24 






26 






26 


1(17666 


lC!ld41(l 


27 


M7667 


l?23lii0 


28 


K7e7B 


l?57t>S 


2» 


a7671 


13B3B4 


3u 


H7672 


1457105 


31 


H7673 


124346 


32 


107674 


1317B7 


33 


M7675 


15(9304 


3« 


U7676 


1517B4 


36 






36 


a7e77 


I9(<44ti2 


37 


i«77fl« 


tlPlt94tl2 


38 






39 


S!77til 


iBiu47ei 


4a 






41 






42 


*77az 


l«it4JM 



IC(«C1)*>I'>C (iCHJ SHUULD 



rARiei: 



SfcTUP 

LC»LL StTOL 

StTUL>-iSCH4«lbll«lBZaie 

HANOOM IPLAC6 *CB IN »C1 , SEE 

LCALL FHiNG 

FRANK- iSCKtalblUieeniCI 

SIA e.OACkl 

Sub 2,2 ISVSTtH RLFFERANCt MANUAL 

CALL (F0« FURTHER INFORMATION. 

JSR MPYAL 

LUA 3,0ACt) 

Suaa 3,1,SZK 

ERROR 

JSR .«2 

JnP .*2 

LCALL EHRtT 

ERRtT-AbCRA«lbl l«ia«01B 

LOOP 

LCALL LLOOP 

LLOUP-ASCHA^lBUtlBtlBlB 



StTuP 

LCALL StTuL 

SfcTuL-AbCR4»lBlltlHS!tll(l 

AUCS Utt) 

INCS H,1,SNH 

COHS 1,2,SZM 

INCS 2, 1 ,SNk 

COMUS 1,1, StZ 

INCS 1,2,SBN 

CUMS 2,2,SZK 

INCS 2,2,SZR 

ERROR 

JSR .♦2 

JMP ,*? 

LCALL EKHtT 

EHRtT-A!>CRA«liiH*lBa0t»' 

LOOP 

LCALL LLOOP 

LLaue>AscRA«ibii*iBBmf) 



ITEST "COn/INC" SHARPED, 



(B1154 MNMKT 


»1 




»AH11I 


02 






03 






04 


«177P3 


100410 


05 






06 






07 


07704 


100450 


08 


07705 


110400 


!IU 


07706 


104000 


10 


07707 


125400 


11 


07710 


132414 


12 






13 


07711 


004402 


14 


07712 


000402 


15 






16 


07713 


100470 


17 






18 






lii 


07714 


100430 


20 






21 




IA» 12s 


22 






23 






24 


07715 


100410 


25 






26 






27 


a77le 


100450 


28 


07717 


110100 


2il 


07720 


144260 


3H 


07721 


105714 


31 






32 


07722 


004402 


33 


07723 


000402 


34 






36 


07724 


100470 


36 






37 






38 


07725 


100430 



;COnPLIMENT AND INCREMENT 



SETUP 

LCALL StTUL 

SETLIL-ASCRA«lclll*100010 

RANDOM (SHOULD Bt THE SAME A;-, 

LCALL FRANE 

FRANG-ASCRA>lHll«ie0010 

NtG 0,2 (NEGATE 

COM 0,1 

INC 1,1 

SUBO 1,2,SZK 

ERROR 

JSR ,*2 

JMP ,*2 

LCALL EKRtT 

ENRET<-ASCRA*lbll*100ei0 

LOOP 

LCALL L-OOP 

LL0UP-A!ICNA«1BI1« 100010 



SETUP 

LCALL SETUL 

SETUL-A'SCHA>1811*100010 

RANQQM 

LCALL FRANG 

FNANG-ASCKA>18 11*100010 

CQML 0,2 

CQMCH 2,1 

SUSS* 0,1, SIR 

ERROR 

JSR ,*2 

JMP ,*2 

LCALL ERRET 

ERRET-ASCRAtlttl 1*100010 

LOOP 

LCALL LLOUP 

LL(]UP>AaCHA*lBll*100010 



ITEST COM LEFT AND RHiHT, 



laibS MNMHT 


ai 






■fi 






as 






a< 


«l7/2b 


liao41l> 


(16 


n7727 


1JIS(»20 


eib 


^7730 


176ei0K 


!17 


W7731 


1 17«»(iJ? 


Ub 


07732 


163704 


ag 


fl773J 


OB0775 


1^ 


07734 


)SI266H 


n 


KI7736 


17662?! 


12 


i)773b 


1281112 


13 


^7737 


1BI140B 


14 


10774^ 


176224 


16 


B7741 


I-B0775 


16 


H7742 


116200 


17 


0774J 


1(»3»12 


lb 






19 


07744 


aP4402 


28 


07746 


til«0402 


21 






22 


117740 


lei047? 


29 






24 






26 


IJ7747 


ltiS!431" 


26 






27 






28 






2EI 






3e 


07/5H 


lt< 1^410 


31 






32 






33 


H7751 


li«046^ 


34 


B7752 


131X0? 


36 


117753 


li<660;* 


36 


H7764 


127600 


37 


H7765 


ltl7?llil 


3B 


07796 


106500 


3» 


07757 


1276B0 


4ii 


077S0 


1SI7B0?' 


41 


D7761 


132414 


42 






43 


IS7762 


0^4402 


44 


07763 


000402 


46 






46 


07764 


1^0470 


47 






48 






49 


07765 


ltl043«l 



ltR13s 



l*R15! 



StTUP 
LCttL StTUL 

SETuL-*scK4«ibii»iJiamei 



tFOHM TmE P»»I1Y UF 



KUV; H,l 
*UC 3,3 

4U0 ei,3 

ANO^ 3(0i&Zk 

JMP ,-3 

SUBC« n,0 

SUBZU 3,3 

MUVL 1,1, SZC 

It<C «,0 

MUV^R J,3,SiR 

JMP ,-3 

MOVrt 0,3 

»UD" 0,0, SZC 

EKRUB 

JSN ,*2 

JPIP ,♦2 

LC»LL EWRtT 

EHRfcT.«6CH4«lBll»lB0aia 

I.UOP 

Lt.«LU UlOOP 

LtOUP-*6CN««lOll*lBOO10 



ICCACe) IN DUFIHtNT 
IKOuTINtS. CHtC^ IH4T 
ITHt hESULTS »«t EUuAL. 



ibAvE Parity \\ an a. 



IBIt 15 HILL CONTAIN 
llHt PAKIIT. 



ICHtCK TO Stt If blTS 
>ARt LIKE, 



StTUP 

LCALL SfcTUL 

StTuL-ASCNA«lBU*10Oeie 

RANDOM lANQ RIUHI 

LCALL FRANG 

FHANIi>ASCRA*1611*inoeii) 

MOV 1,2 

SUBL 0,1 

ANON 1,1 

AOD «l, 1 

SUBL 0,1 

ANDH 1,1 

AOD CI, 1 

SUBIl 1,2,SZh 

ERROR 

JSR .♦? 

JMP ,♦2 

LCALL ENRtT 

EHRET>A6CRA«lall*lil0eie 

LOOP 

LCALL LLOOP 

LLOOP-AbCHA»lbll«ieaiJlB 



IMISC TEST OF SUB LEFT 



10166 MNMHT 

Dl 

^2 

03 

il4 07766 1810410 

36 

Zb 

07 07767 

JIB 87770 

09 07771 

10 07772 

11 07773 

12 07774 
13 

14 07776 O!i4402 

15 07776 0^0402 
16 

17 07777 100470 

IB 

19 

20 10000 100430 



IAR16I 



100460 
131040 
113600 
107400 

151100 
146414 



SETUP 

LCALL StTUL 

StTUL- ASCI<A«lBll*ieo01f! 

RANuOm 

LCALL FHANG 

FRANG-ASC«A«lBll*iaB0lB 

MOVO 1,2 

ANDH 0,2 

AND 0.1 

MOVL 2,2 

SUBO 2,1,SZK 

EKROR 

JSR ,«2 

JMP .♦2 

LCALL EKRET 

ERRET-ASCHA«lbll*lBB«lie 

LOOP 

LCALL LLOOP 

LLOUP-ASCHA«lBll*HI0eia 



»MlbC TEST QF AND RIGHT, 



laiS7 MNMRT 


01 






it 






ei 






It 


lexeii 


l?D4ia 


Bb 






06 






07 


ietl?2 


10lil45(! 


tIB 


1HMH3 


131000 


nsi 


1(^)924 


113000 


Iki 


1HMB5 


1073^0 


11 


latieb 


12b300 


12 


IBBfl? 


132414 


U 






14 


tH^lB 


V104402 


15 


leiBii 


000402 


lb 






17 


iOici-i 


10*t470 


18 






1» 






2k! 


1«013 


10^430 


21 






22 






21 






24 






2i 


l?tll4 


10«|410 


lb 






27 






28 


IPBlU 


100450 


2U 


18^16 


131000 


3t> 


IBBl? 


112120 


31 


10192(1 


100000 


92 


10»i2t 


107120 


3.) 


teu22 


132414 


34 






36 


1I>KI2J 


004402 


36 


10024 


000402 


37 






36 


10H25 


100470 


in 






4?- 






41 


1H1126 


100430 



MR17: 



StTUP 

LC4LL StTUL 
StTuL»«SCHt«lBll*100 010 

LC4LL FH4NG 

fNlNG-tSCN4«lElll*100010 

MOV 1,2 

tUD 0,2 

ADOS 0,1 

MOVS 1,1 

SUB* 1,2,SZK 

EHRUR 

JSR ,«2 

JMP ,»2 

LCALL EKHtT 

eRRtT-4bChA«lBl 1*100010 

LOOP 

LL4LL LLOOP 

LLOUP»*5CKA«1B11+I00ai0 



»MISC ADO S*APPtD TEST, 



StTuP 

LCALL StTuL 

St TUL -A SCKA«lbl 1*100010 

RANUOn 

LCALL THANG 

K<AM,-A!>CK4«1BI 1*100010 

^UV 1,2 

ADCZL 0,2 

COM 0,0 

AOO^L 0,1 

SUBO l,2,SZk 

EkRDR 

JSR .*2 

JmP ,42 

LCALL EKRtT 

eKRtT-ASCKA*lBll*l0001(( 

LOOP 

LCALL LLOOP 

LLOOP-ASCKA«18M*100010 



ICMtCK ADC LEHT, 



U158 MNMKT 


01 






02 






03 






04 


10027 


100410 


0b 






06 






07 


1003b 


1004S1» 


08 


10031 


131000 


0U 


10032 


112220 


10 


10033 


100000 


11 


10034 


107220 


12 


10035 


132414 


13 






14 


10036 


004402 


16 


10037 


000402 


16 






17 


10040 


100479 


18 






19 






2u 


101041 


100430 


21 






22 






23 






24 






25 


10042 


100410 


26 






27 






28 


10043 


100450 


29 


10044 


131000 


30 


10045 


106620 


31 


10046 


100420 


32 


10047 


113200 


33 


10050 


132414 


34 






35 


100S1 


004402 


36 


100S2 


000402 


37 






38 


10053 


100470 


3» 






40 






41 


10064 


100430 



I ' P 1 9 I 



IAR20i 



SETUP 

LCALL :5ETUl. 

SETllL>A8CKA*lBl 1*100010 

RANDOM 

LCALL KHANi; 

f'RANG-»SCRA*IBl 1*100810 

HOV 1,2 

A0C2R 0,2 

COM 0,0 

AUO^R 0,1 

SUB* 1,2,S2H 

ERROR 

JSR .*:: 

JMP .*!! 

LCALL tKRtr 

ERRET-ASCKa*181 1*100010 

LOOP 

LCALL LLOOP 

LLOOP- tSCRA«lBl 1*100010 



ITEbT ADC RIGMT, 



SETUP 

LCALL StTUL 
5fcTUL-ASCRA«lBll«l 00010 
RANDOM 
LCALL PHANE 

FNANS>ASCh1*1B1 1*100010 
MOV 1,2 
SUB2R 0,1 
NtGi 0,0 
AODK 0,2 
SUB* 1,2,SZR 
ERRUR 
JSR ,*2 
jMP .*2 
LCALL EKRtT 

ERRET-ASCNA«1BU*10B010 
LOOP 

LCALL LLOUP 
'LLOOP-ASCKA<lt)ll*1000l0 



(TEST SUB RIGHT. 



10189 MNWHT 

ni 

?i* 
a7 



tHJSRS 



ieB57 171122 



1?b6b <!Pi44D2 

leuci iie^'i«2 



Ibl 

11 

12 
13 
14 
15 
16 
17 
18 
IS 
2^ 
21 
22 
ti 
24 
2» 
26 
27 



ll«»e2 

ieti63 
leine 



1S124K 
aPi5Bfi7 



17^65 i^044m1 

10l«6& ISbPii^t^ 

Il9tl67 125112 

lt)u7n «iI»44B2 

1^071 St|l|d4tl2 

iea72 IBI6471I 



lt«/7o l?^43^ 

tHENOI 

iee74 ir^sie 

1PIB75 *ei>!l«l)B UTEND! 



StTUP ITE3T TM*I INDEX fclTH 

LC4LL StTuL 

SETuL-tscHoiautiflogie 

J5K ,»1 (SIGN aiT StT DUES 

hbVZL 3,2,SiC INOT l0*0 InTU PC ON jSR., 

EK»UB 

JSS .»2 

JMP ,+2 

LC«LL EKRET 

EI<RtT.»5CH««lBll*lBBBia 

HQVUR 2r2 

JSH 7,2 ""O TU NE«T LUCATIOn 

JSR ,*1 

MUV 3,1 

MbVL* 1,1, SZC 

EkHUR 

JSR .♦a 

JMP ,»2 

LL4LL EKRtT 

ERF<tT.43CH»«ltJll*10Bme 

LUOP 

LC«LL ULOOP 

LLOUP-lSCHA'lBll^iaUBlf 

LC4LI. RfcTU2 
NtTU2-ASCK»«l*ll»10«»lB 



rJSN 5MUULD NtVtR 
rSTORE THE SIBN aiT, 



U16« MNHrtT 

^1 

JI2 

04 

?a 

26 X 

me > 

lu 

11 

12 X 

u 

14 

16 X 

16 

17 

IB * 

IS 

21) iill,)l»76 LMEML' 

21 «ie0162 

22 »irl92 dl;llt!l 

li uetiiss LPSe<. 

24 ttlij07e 

23 ietl76 ^0<(>t9e> 

26 l>it*77 ilXime 

27 leiBn ?»iDei)0 

20 



) ,TITL MUOVT 

(MULTIPLY OlVIOt TEST CUNPATABLt KlITh 

(TMt uiagnostic linker 

.NACRU STORE 
JSR #I1(IQH 
X 

,H»CRU MULCK 
JSR *IHLK 



.malRu divck 

JSR »IDtK 

.MACRO OIVEH 
JSR •tOlV 

.MACRO MUlEH 
JSR tEMUL 

NtXTT MUDIB 

.LOC LPBd 
MUOIB 

.LOC LMEML 

i (lEST PASS CT« 

It (TEST ERROR CTR 

a (INTERRUPT TIMEOUT SWITCH 



161 MNMkT 

lfii?l kiiviize MUDini 

\^i^■^ «iiiii23 

IKIPJ tsRi^^ee 

iei!<4 edd^tioi 

laiBS 177777 

iPilfia I76ti«if 

1P1B7 «lla77«' 

IPille atti77i!i 

leUl IIIS251S 
187714 
144Sil4 
ISitlze 
142724 
19212J 



iei2ti 11124148 Muoiii Sub »,a 

161121 B4ii)762 ST» H,MUD1«*2 

iei22 (1H14HJI JNP ,8,3 



HUDIl 
D 

-I 

iJStlHU 

MDTtX 

MUTEX 

.T«TE C«UL/UIy TEST( 



l(lt>2 KNMrIT 




01 


nnuiit 


StTUP lnXO'B 


02 




LULL SfcTUL 


Hi Itlti 


10H410 


atTUL-«SCK».lBtl*lBaBlo 


!I4 




SrOKE 


«9 iei24 


ti06930 


JSH •IXTDK 


Ob 1012^ 


^otioeo 


ItCO 


^7 10126 


noooao 


lACl 


0B 17127 


biOiaoHo 


I4C2 


89 1?13«| 


H0BS25 


JSR •MHUU 


lis 




MULCK 


11 10131 


a06525 


JSR »INCK 


12 10132 


oonoeio 





IJ 10l3i 


»O^O0O 





14 10134 


»0^b*00 


a 


16 




LOOP 


16 




LCALL LLOOP 


17 11)13S 


|0u430 


LLOuP>*SCKA«|Bll*1000ie 


18 






\y 


lAoi : 




2V 




StTuP 


21 




Lt«LL SLTUL 


22 10196 


100410 


SbTUL-«$CK>*iei 1*1000 10 


29 




STOhE 


24 iei37 


1(106515 


JSR #I«TOR 


2i leUM 


1400000 





26 10141 


000000 





27 10142 


177777 


-1 


2il 10143 


■106912 


JSR »MHUL 


29 




MULtK 


30 10144 


tl06S12 


JSR tlMCK 


91 10146 


000000 





32 10146 


000000 





39 10147 


177777 


-1 


34 




LOOP 


35 




LC4LL LLOOP 


36 lOlSO 


100490 


LLOUP-«SCK«« 1811*1000 10 


37 







10163 MSMHT 




»l 


l»02I 




7,-i. 




StTuP 


!ia 




LC»UL SE.1UL 


1)4 1BI151 


1I»^41H 


StTuL-*SCK»«l(Jtl*10B0ie 


BIS 




STOKE 


Mb 1015^ 


v0bS«2 


JiR HXTOH 


a7 ii"i5J 


t10«0U0 


rn 


tlB 1^154 


177777 


-1 


a9 leisb 


bl0rf0ufi 





U 10156 


B06477 


J5K 0MMUL 


11 




MULC* 


lli 1^157 


■106477 


JS« HWtK 


li IBlSi* 


l«0K0ljl> 





14 1^161 


(10III00D 


H 


IS i?i6a 


(!0ti0t9e 


» 


16 




LOOP 


17 




LC»LU LLOUP 


18 ii>lbJ 


100430 


Luoap-»scn*»i(ni*i0n0i0 


ISI 






2e 


IA03: 




21 




SETUP 


22 




LLALL SLTuL 


23 1K164 


10^410 


8tTUL"*5CK»«181 1*1 01)010 


24 




STOKE 


26 i?ieb 


«!0b4b7 


JSX •IX10H 


26 lt)166 


177777 


-1 


27 1B16/ 


tl0ii!0^0 





26 1B17«I 


KiBHWDM 





2SI 181171 


«0b4b4 


JSP •MHUL 


at! 




«ULCK 


31 10172 


>906464 


JSP tlHCK 


32 10173 


H0O000 





33 10174 


177777 


-1 


34 1017S 


000000 





3S 




LOOP 


36 




LC4LL LLOUP 


37 10176 


10(1430 


LLOUP-»SCk«.lol 1*101)0 10 



10164 MnmkT 






01 


1404: 






02 




StTuP 




03 




LC;«LL StTUL 




04 10177 


100410 


StTuL-AbCNAnlBU' 


>10O010 


06 




STORE 




06 10200 


1:06454 


JSP OIXIOK 




07 10201 


000000 







0B 10202 


000001 


1 




0U 10203 


177777 


-1 




\* 10204 


006451 


JSP »h«UL 




U 




MULCK 




12 1020b 


006451 


JSP #1MCK 




13 1020b 


1)00000 







14 10207 


177777 


-1 




19 1021^ 


177777 


-1 




lb 




LOOP 




17 




LCiLL LLOOP 




IS 10211 


10O43H 


LLOUP-iSCK»»lBll 


•100010 


19 








2^ 


IA05S 






21 




SETUP 




22 




LL4LL StTUL 




23 10212 


10O410 


StTUL-»SCK««lBll 


•100010 


24 




STOKE 




2S 10213 


006441 


JSP HXTOP 




26 10214 


000000 







27 1B21S 


177777 


-1 




2S 10216 


000001 


1 




29 10217 


006436 


JSP •HMUL 




30 




MULCK 




31 10220 


0BS436 


JSP »JMCK 




32 10221 


000000 







33 10222 


177777 


-1 




34 10223 


000001 


1 




3S 




LOOP 




3b 




LtALL LLOOP 




37 10224 


100430 


LL0OP-<BCKt*iail 


•100010 


38 









1B165 MNMKT 




HI 






IA06I 


US 








Hi 








1)4 


1(9225 


10«I41S 




as 








^6 


18226 


t)0642S 




87 


1B227 


177777 




ae 


102311! 


177777 




as 


1K231 


00^000 




111 


10232 


SI06423 




u 








12 


12233 


>106429 




13 


10234 


B)000H0 




14 


12236 


177777 




16 


10236 


ie0<^0n0 




16 








17 








IB 


10297 


100490 




19 








2U 






IA07I 


21 








22 








23 


1024U 


10«>410 




24 








2S 


1024) 


D064t9 




26 


10242 


0000tll 




27 


10249 


00III002 




26 


10244 


000002 




2U 


10246 


006410 




in 








31 


10246 


^06410 




32 


181247 


00t>0«l0 




93 


10250 


000005 




34 


10251 


000(!02 




ib 








36 








37 


10252 


10049a 




3B 


10259 


000406 




3I> 


1C254 


010462 


IXTORI 


*» 


10255 


010785 


HMULI 


41 


10256 


010426 


InCKI 


42 


10257 


010427 


lUCKI 


49 


10260 


010717 


HDIV ; 



str 

5tT 

sro 

JSH 

-I 
-1 


JSR 
MUL 
JSR 


-1 


LOO 
LCt 
LLD 



UP 

LL StTUL 

ul-abi:nii*]hii*i000i0 

RE 
•IXIOH 



fnMUL 
f IMCK 



LL LLOQP 

up-4bCH4«iBiiti0aaie 



SETUP 

LC4LL StTUL 

SfcTUL-«SCK»«lBll*100010 
STOKE 

J5R nxinn 

1 

2 

2 

JSR #HMUL 

MULtK 

JSW HHIK 



5 

2 

LOOP 

LC«LL LLOUP 

LLOUP-4SCK»«IB11*100010 

JhP MU4BB 

SXTUW 

XMHuL 

MCK 

nCK 

XnOlv 



10166 MNMHT 






01 


NUA09I 


StTuP rtXPECT * OlVIOe tSKOK 




82 




LC4LL StTuL 




03 10261 


100410 


SfcTUL>ASCK4«Ut]*ia0010 




04 




STONE (AMD NO CHAHGt TO 


ACS, 


05 10262 


006772 


JSR *1>:T0h 




06 10269 


000000 







07 10264 


000000 







aB 10265 


000000 


a 




0B 10266 


006772 


JS» »MMV 




10 




DIVCK 




11 10267 


006770 


J5B »ICC« 




12 10270 


000000 







19 10271 


0000^0 







14 10272 


000000 







15 




LOOP 




16 




LCALL LLODP 




17 10279 
IB 

\y 


10^490 


LLOOP-ASCKA«1B11 ♦100010 




tliitVI 






20 




SETUP ItXPECT DIVIDE ERROR. 




21 




LCALL StTUL 




22 10274 


100410 


StTUL-ASCHA«|tlu* 100010 




23 




STORE (NO CMANGt TO ACS. 




24 10276 


006767 


JSR aiXTOR 




26 10276 


177777 


-1 




26 10277 


177777 


-1 




27 10900 


177777 


-1 




2B 10901 


0067S7 


JSR (HOIV 




29 




OIVCK 




30 10902 


006755 


JSR •io:k 




31 10909 


177777 


-1 




32 10904 


177777 


-1 




99 10905 


177777 


-1 




34 




LOOP 




35 




LCALL LLOuP 




36 10906 


10U430 


LL0UP-A;iCR4»lbl 1*100010 




37 









18H07 MNMKT 


ai 






lt<> 






2A 






a« 


IBJP/ 


10J41H 


«b 






ab 


l?Jl«i 


»l>b744 


/7 


l^JU 


177777 


«a 


iei3i2 


177777 


JIS 


1(1313 


177777 


IB 


1H314 


\r\tzti 


U 


1("315 


i»Pb743 


12 


1B316 


i('ie«i3 


li 






14 


ll»317 


iinbSviS 


16 






16 






1/ 


ll»J2n 


lflw43l! 


le 






IS 






2K 






21 






22 


IS!321 


ie><4ie 


23 






2i 


12322 


ISH6732 


25 


10323 


ai<6^iti^ 


2b 


llil324 


an^muD 


27 


10326 


«i(t0«i(il 


2b 


IB'326 


»iHb732 


2U 






SU 


1P1327 


«lHb73« 


31 


1033^ 


murtf 


32 


ll«33l 


iUBBBU 


3J 


18332 


ji^DSml 


34 






36 






30 


10333 


l?«;43e 



t*li«l 



StTuP IDIVIUE EHRUR SHOuLu 
LC»tL StTUL 

stTuL-<acKA«ibn*ietseie 

STDHE ;SET THt C»«HY 

jaw nxTOK 

-1 

-1 

-1 

MUVZ H,«) 
JS« »nOiV 

Divtn 

JSH ♦CDIV 

LOOP 

LC4LL LLOUP 

LLOUP-lSCKt'lblltlBaClff 



StTuP 

LC;4LL StTOL 

StTUL-«S:K».lbU*100BlB 

SIDkE 

JSR HXIOK 



1 

JSR tHDlV 
BIVCK 
JSh »10C« 

PI 

1 

LbOP 

LCALL LLtJOP 

LLOUP-*i>CH»«IBll*li««!Hiei 



ItllSB WNMHT 

ai 

132 
f3 
04 ll!334 lHtl4ie' 

98 

ee 

H7 



ail 
IB 
11 

12 
13 
14 
16 
16 
17 
lb 
\i 
2tt 
21 
22 
23 
24 
26 
26 
27 

2a 

29 
31(1 
31 
32 
33 
34 
35 
3b 
37 



1B336 BB6717 

l?33b B0ti)^u^ 

10337 B?n«K? 

1«34B HfUHHl 

10341 1I«104B 

1S1342 «l»b716 

1?343 ie<ll>t!2 

12344 ^8b4bit 



10349 1^B437 



ig*34b lEgitf4iii 

1B347 BBb7(a5 

1735(1 eitBCl»« 

1B351 |lIltieB4 

10352 tie^ri>2 

10353 BI)67bS 

10364 e)(llb703 

10366 tinei00ti 

10366 00.4011)2 

10367 B000B2 



103filil 10X430 



SETUP INd niVIOE tRKOW bMQULD 

LC41.1. StTUL 

StTLlL-*sCNA«lbll*iaB01 

STORE 

JSR HKTQH 



lOCCUHE AND CARNY SHOULD 
ZERU. 



IbE 







HUVU tliO 

JSH »nOIV 

Muv 0,etSic 

QlVfcR 

JSH »tDIV 

LOOP 

LLALL LLOOP 

LL0UP-4SCRA«lbl 1*100010 



SETUP M/2"2 

LLALL StTUL 

StTUL-ASCKA»iail*100010 

STOKE 

JSR fIXTOK 



JSR *hOIV 

OIVCK 

JSR tlDCK 



2 

2 

LOOP 

LCALL LLOOP 

LLaup-ASCi<A«iuii*i000ie 



I^lb9 MNMKT 




ei 


iAt4: 




MZ 




StTUP ItMtC^ KEM»INOEK 


H3 




LCALL StTuL 


04 10.161 


in»4iK 


StTUL-»SC«»»lbll*l()Ui)l0 


ea 




STORE 


«a itiiis^ 


iiil»6672 


JSR »1«10H 


ti7 laaej 


dXylBtlP 


?l 


as t?.iei4 


«177777 


77777 


ay 10.169 


ipiiinaa 


lestinii! 


IB iinea 


■)«be72 


JS» •nDIV 


11 




DIVCK 


in 1BJ67 


^?lti67? 


JiB (lOtK 


13 1^37^ 


^77777 


77777 


14 iaj71 


^Rvinue 


PI 


IS l?37i: 


IPUBlffI 


lUDttOlt 


u 




Luoe 


17 




tCALL LLOUP 


IB 1IS373 


lPlll43fl 


LL0UP-4SCK»«lBll*iai)l]10 


19 






i» 


)«1S! 




21 




StTuP 


22 




LULU StTuL 


23 1171374 


1B<I41I» 


stTuL-A&CKi'ibii^iekieiei 


24 




SIOhE 


25 ie37S 


jlPlbSS? 


JSH *1X[QN 


26 ltl376 


ii}[4U)Btd0 





27 19377 


177777 


-1 


26 104^111 


177777 


-1 


2S 10401 


0^6557 


JSR fMOIV 


iv 




OIVCK 


31 1P402 


D(I66S5 


JiH •IDCK 


32 104^3 


<l0Kllti9tl 


19 


33 124(14 


Itet1i<t11 


I 


34 104(IS 


177777 


-1 


35 




LUDP 


36 




LC4LL LLDUP 


37 ie4W6 


10M43it 


LLDuP-4!iCR*«tSll«H)D01Pl 



I 
ai 

B2 
BI3 
94 
95 
06 
07 
08 
t)&> 
10 
It 
12 
13 
14 
16 
16 
17 

la 

19 
20 
21 
22 
23 
24 



B170 MNHRT 



10407 10H410 



1041V 
10411 
10412 



006644 
k9000k]l 

^0K)000 



10413 K00002 

10414 VI06644 

10415 006642 

10416 000000 

10417 IK^eno 
10420 00>)002 



10421 1004J0 



StTUP 

LC»LL StTUL 

StTUL-»SCK»«161 1*100010 

STORE 

J6R (KTOR 

1 



JSR »HI5JV 
DIVCK 
JSR «II)Ck 


100000 

2 

LOOP 

Lt»LL LLDUP 

LLOUP-*bCR.»«lbll*l 00010 



1*171 

10422 0024K1 JnP >, 

10423 010500 HTST 

10424 010736 EDIVI DERR 

10425 010731 EnULI "ERR 



^< ll?43t) 

as 1K.4J1 

^t> l("l3i! 

H7 l«43j 

08 lfi3A 

D9 ie43:> 

ID tl!49b 

11 1B437 

12 1U44I1 

13 18441 

14 10442 

lb 10444 

17 IJI44S 

lb 1^440 

19 1B447 

2» ie45i1 

21 104S1 

22 12452 
23 

24 111453 

26 U454 
2b 

27 1^453 
26 l(>'45b 
2V 

38 ltI457 

31 1CI46IA 

32 1^461 
33 



►IT 

1H1H21 MCKi 
lBlK4e DC"! 
^54444 
«3b4ei2 
Ibb4i4 

19DI1411 
<I3444? 

^3l4uia 

i«3b4tll 
IU41S 
136414 
^^14403 
^34432 
glilAlfi 

ie2b4vil 
«314l«2 
i<42S5e 
044550 
^505511 

,101^112 CK2: 
H)?d4H3 

«»ib7S(< 
le'lOOl 

■986745 
11134414 
0(>14ki3 



MUVi Id 
MCjVu ^ 
ST4 3, 
UU» 3, 
SuBO 2 
JhP CK 
LU» 3, 
LU4 2r 
LU« 3, 
Su8« «i 
SUBii 1 
JnP CK 
tui 3, 
JnP J, 
LJ» i, 
L0» 1». 
LOA 1> 
LUl 2i 
STl ». 
ST« 1, 
STi 2, 



»^ 

xcKKEr 

2,3 

, J.bZK 

1 

XC«F*E7 

i,i 

1,3 

,2,!iNI< 

,3,SZ>< 

1 

XCKKET 

3 

XCKHEI 

it,3 

1,3 

2,3 

OKAO 

OKMU 



"OV 3,0iS^C 
JmP ,«3 
MuLtS 
Jb« tt^UL 
MOV »,^,SkP 
OIVtR 
JbH »tDIV 
Lti 3,XCKRET 
jnP 3,3 



;CHtCR HUL ,*ESULT 
ICHtCK ulv kesult 



l»C2 uKUNu 



ICHec^ *C«) 
;CMECK »C1 
lEfOiQK 



llf CCC»RK»)"a ITS NUL tRK 
;aTHEK,'ISE ITS A UIVIUE EM 



lm72 HnMST 

dl 1^462 ^214bPI SXIU»! 

il2 1D463 tt254kil 

1^3 l?4b4 11)314^2 

i14 l?4ea ^424^4 

05 l(>46b 04b4t94 

06 1^467 ^52404 

ay i(<47«' tii4t4ii3 

08 1(1471 lel»675 XUAC: 

09 10472 01ilS76 XUNu; 
IB 10473 al^677 XUMU! 

11 10474 k>e'0«<00 XCKRETI 

12 ie47b 01ill7a5 IHPlULi XHMUL 

13 1047b B1^7H2 IrlNU! HMD 

14 U1477 «l<)717 IMDIVI XHDIv 
15 



LU4 


Xi 


,0,3 


LOA 


1, 


,1,3 


LJA 


2, 


,2,3 


ST* 


01 


,»XOAC 


SIA 


li 


,*xOnu 


SIA 


2, 


,»»OnD 


JMP 


3i 


,3 


OAC 






OnQ 






UnD 







IPltK UP ARSUEMtNTS 
UNO STUBt IN OHIb 
INUHStliS TAULt. 



JB173 MNMRT 


«» 






DZ 






BJ 


ll"S^«i 


1011410 


fit 


leisai 


£04522 


B5 


ieis«i2 


«!06773 


196 


10503 


kl22766 


07 


ii«5ei4 


li)2676S 


oa 


IBSOS 


032766 


i» 


105(16 


004537 


le 


1H5B7 


036767 


IJ 


le&le 


156414 


12 


1?511 


000405 


Id 


10512 


■130566 


It 


10513 


034566 


15 


10514 


I1.!415 


16 


10515 


136414 


17 






16 


10516 


0067B7 


19 






ie 






21 


10517 


100430 


22 






23 






24 






2S 


10520 


10B410 


26 


10521 


004502 


27 


10522 


006755 


2S 


10523 


020552 


29 


10524 


024552 


3k> 


10525 


030552 


31 


10526 


004533 


32 


10527 


034553 


33 


1053() 


156414 


34 


10531 


0004;gS 


3S 


10532 


030546 


36 


10533 


034546 


37 


10634 


112415 


36 


10535 


136414 


39 






4i< 


10536 


006S66 


41 






42 






43 


10537 


10m4i0 



StTUP iCMtCR MULTIPLY "ITH 

LCALL StTUL 

StTUL-«SCKt«lell«10B010 

JSN R«N 

JS« HMflUL 

LU» ll,*tOtC 

LU* l,*xnnci 

LOt 2,>X0riD 

JSR SnUL 

LUt 3,fIHnD 

SUB* 2,3,SZR 

JflP .*5 

LUt 2|h<C 

LU* 3,Hna 

SUBa tl,2iSNf< 

SUBtl 1,3,6ZK 

MULtR 

JSR •tMUL 

LUOP 

LCALL LLOUP 

LLOUP-ll!>CRA*lbll*100010 

SETUP ICH6CK DII/IOE HITd 
LCALL SETUL 

StTLL-ASCHA.lbl 1*1 0(1)010 
JSR RAN (HAnOUM MUMbENS. 



IPRUCiKAMEU nULTIPLV 



IMULTIPLV FAILED 



JSR »IHUIV 

LUA 0,OAi: 

LUA l.OMO 

LDA 2,nMD 

JSR XUIV 

L04 3, MUD 

SUB* 2,3,SZK 

JflP ,t5 

LOA 2,Ht,C 

LUA 3, HMO 

SUB* 0,2,SNK 

SUB« 1,3,SZN 

DIVER 

JSR •fcUIl/ 

LUdP 

LCALL LLOOP 

LLOUP-4SCKA*ldll*100010 



IMAROkakE OIVIDt 



(PRUGRAMEO OIVIUE 



IDIVIOE FAILED 



10174 KN 

01 t054«l 

02 10541 
03 

04 

05 10542 

06 10543 

07 10544 
06 10545 

09 10546 

10 10547 

11 10550 

12 10551 

13 10552 

14 10553 

15 10654 

16 10555 

17 10S56 
16 10557 
19 10560 
20 

21 

22 105E1 

23 10562 

24 17563 

25 10564 

26 1096S 

27 10566 

28 10567 

29 10570 

30 10571 

31 10572 

32 10573 

33 10574 

34 10575 

35 10576 

36 10977 

37 10600 
36 10601 
39 ie60c! 
4ti 10603 
41 

42 10604 

43 10605 

44 10600 

45 1060/ 

46 10610 

47 10611 
48 

49 10012 

50 10613 

51 10614 

52 10615 

53 10616 

54 10617 



MhT 
02<)454 MtTST: 
04<I425 



100410 
004460 
004553 
040450 
^44450 
050450 
004535 
1134526 
156414 
000414 
430521 
034521 
112415 
136414 
^00407 

MUTl I 

t0ki430 

010404 

000757 

002401 

01077H 

000000 F03I 

020506 M0T2S 

024506 

030506 

004467 

034422 

116414 

0004t]7 

tl34420 

136414 

000404 

034416 

156415 

^004B3 

Mt)T3: 
1106620 
000754 
040467 
044467 
0S0467 
004434 

006613 
000746 
177700 Midm: 
000000 D0: 

U00000 Dll 

000000 D2: 



LDA 0,ill0«i 

SIA 0,l--UB 

SETUP 

LCALL StTUL 

SETUL-ASCK A 'lel 1*100010 

JSR RAN 

JSR xnnii/ 

STA H.nt 

STA 1,01 

STA 2.1)2 

JSR XHMUL 

LDA 3,()HD 

Suea 2,3,SZR 

J«P MUT2 

LDA 2,041: 

LUA 3,uno 

sue* 0,2,SNR 

SUB* l,3,s:'.R 

JMP MDTli 

LDDP 

LCALL LLOOP 

LLOUP«ASCRAO181U|00010 

ISZ FOE 

JMP MDTST*!' 

JMP »,41 

MOTEX 



IMUlTIPL* OIVIDt TESr 



(HARD DIVIDE 



IMARO MULTIPLY 



LDA 0,OAC 
LDA 1,OMO 
LDA 2,0MD 
JSR XUIV 
LUA 3,00 
SUB* 0,3,S2K 
JMP MDT3 
LOA 3,01 
SUBa t,3,SZK 
JMP MDT3 
LDA 3,D2 
Sua* 2,3, SNK 
JmP .*i 
OIVER 
JSR »tDIV 
JMP MUTl 
STA 0,DAC 
STA 1,0M0 
STA 2,OmO 
JSR XMUL 
MULER 
JSR •fcMUL 
JMP Mull 
-100 



lEITWER MUL DR OIV 
IFAILEO , TYR TO FIND 
I*HICH ONE, 



;ITS A UlVIUE ERROR 



IITS A MULTIPLY ERR 



I«ll75 MNM 

Mi: ii>d21 

V14 

.15 llfbii 

lis 

H7 100211 

»b l«62a 

OS iei62b 

IB 1^527 

11 l?e3i!< 

12 teeiSi 
U iea32 

M irt>33 
lb lfib34 
lb 1P635 
17 ll»b30 
le ieb37 
IS 1264(1 
2«l 1Z641 

21 1^642 

22 12b43 
2.) i;ib44 
24 lt64b 
it ieb4b 

26 ieb4/ 

27 ICbSid 

28 lebSl 

29 10652 
3e 119653 

31 1?664 

32 1^655 

33 1?6S6 

34 1065/ 

35 lebGie 
36 



kT 

<9»/«i«ie OKAc: s 

ii5442i kan: 

rani: 
iji^27e 

llt)7iti2 
1("512? 
127liiin 
li»73i«e 
112^15 
tl (1 11772 
142432 

iisem 

^I'U4U3 

141ittli) 

171Hf)B 

<|4^435 RAN2I 

II44435 

^50435 

bltl24el 

054436 XnULI 

i!34436 

12S2e3 

leUml 

14J220 
173404 
201)774 
123260 

040743 XMULII 



ST4 3,HANKET 
LCALL AHAnG 
AhANG-ASCKA*lBll*l 00(110 



044743 
0S0743 
002423 



Iter kandom opekatohs 



JMP 

Hav 



NbGS 0>2 
wOViL 0,1 
AUDL 1.1 
ADDS 0,1 

SUB« ei,<>,SMN 

jmp rani 

SUBZ« 2,0,SZC 
MOV 0,3,SRP 

.♦3 

2,0 
MOM 3,2 
STA 0,DAC 
STA 1,0PI0 
STA 2,0M0 
JMP fHANtitT 


STA 3,MSAV 
UUA 3,M20 
MUVr 1,1, SNL 
MUVk 0,0, SKK 
AUOZR 2,0 

INC 3,3,szn 

JMP XMUL*2 
MOVCR 1,1 
STA 0,OKAC 
STA l.OKMU 
S1A 2,0KMD 
JMP »MSAV 



IFOHM MU+MD 



IKEJECT If AC«MU 



(MAKE AC LESS THAN 
IMD IN ALL CASES, 
ISTURt IN OKIl^IQNAL 

(NUMBER Block,. 



IPRUIikAMEO mULTIPlV 



ISTOHt RESULTS 



U176 MNMKT 

Cll 10661 054422 XOIVI 

02 10662 142432 

03 10663 001400 

04 10664 034420 
9b 10665 125120 
«I6 10666 101100 XOIVll 

017 1066/ 142412 
06 1067t) 142400 

09 10671 125100 

10 10672 175404 

11 10673 000773 

18 10674 000761 

13 10675 000000 QACI kl 

14 10b7b 00><000 OMOl 

15 10b77 000000 OMOI B 

16 10700 000000 HACI 
1/ 10701 000000 HMOi 
IB 10702 000000 HMD: 

19 10703 000000 MSAv: 

20 10704 17;'760 M20: -20 



STA 3,MbAV 
SuBZ* 2,0,Si:C 
JMP 0,3 
LljA 3,M20 
MUVZL 1,1 
MCIVL 0,0 
SOB« 2.0,SZC 
SUB 2,0 
MOVL 1,1 
INC 3,3,SZR 
JMP XUIVl 
JMP AMULl 



(PRUGkAmEO JIvIUE 



ISTORt HESUlTS, 



177 NNMKT 
irftli VI54423 XHMutI 
lPi7ti6 t>7J3lll 
107l>/ tl044«2 

le/ie uie7tc< 
ie;u H4t!767 

ie712 t>2e776 

1«I714 116434 

1P714 «l(l;a41S 

10715 »8e7b3 

10716 ll|>04t!6 

10717 054411 XHDIVI 
l?72t) 17b44ei 

1^1721 B7ilDl 

10722 175iatl4 

10723 neiM413 

10724 ^40754 XrlCOM; 

10725 ^44754 

10726 K)5tf754 

10727 t<f124l91 

10730 t)0iJ0u0 XHRfcTl 

10731 B54412 MERHi 

10732 1010B1 

10733 0H1772 

10734 020777 

10735 000407 

1073S 0544K9 DtKHt 
10737 101001 

10740 011004 

10741 020777 

10742 000402 

10743 000000 MERETi 



STt 3,XMRfcT 
DUCP 2,01 
JSP .*2 

ST« fi,HkC 
LU4 0,,-2 
SUE)2« 0>3,S^R 
JMP MtRK 
LUA a, MAC 
JflP XmCUM 

STA 3,XMRET 
SUBO 3,3 
dues 2,01 
MOV 3,3,SiR 
JMP OtRK 
STA 0,HAC 
STA l.MMQ 
STA 2, HMO 
Jnf> »XHWET 



STA 3,MtHtT 
MUV 0,0, SKP 
HULHEO 
LDA 0,,-l 
JMP GbR 

STA 3,MtRtT 
MOW 0,0, SKP 

oivneu 

tuA 0,.-l 

JMP GbR 



ihakdhame Multiply 



rHAMDWARE DlVIOt 



(STORE MAKDNAHE RESULTS,, 



imultiplv error 

(HEADING FOr< rtUL. 



(OIVIUE EkROR 



1B17B MNMRT 

^1 10744 040425 SbR: STA 0,>MDH 

02 LCALL EKROI 

03 10745 100350 ERROI-*SCKA«lbU*10B0l0 

04 10746 000403 JMP ,*3 

05 10747 101001 MOV 0,0, SKP 

06 10750 020421 LUA 0,lnOK 

07 LCALL ERRTX 

08 10751 100170 ERRTX>ASCKA*1B11«100010 
0U 10752 020723 LDA 0,OAC 

10 10753 024723 LDA 1,0MI) 

11 10754 030723 LDA 2, OHO 
IZ LCALL ENROC 

13 10755 100370 ERROC-ASCRA«lbll*100010 

14 10756 000401 JMP .♦! 

15 10757 020721 LDA 0,HAC 

16 10760 024721 LDA l,NMa 

17 10761 030721 LUA 2, HMD 

18 LCALL ERROC 

1» 10762 100370 ERROC-ASCRA«1B11*100010 

20 10763 020635 LDA e,OKAC 

21 10764 024635 LUA ],DKM1I 

22 10765 030535 LOA 2,0KMD 

23 LCALL ERROC 

24 10766 100970 EKROC-ASCRA*lbll*ie0010 

26 10767 000401 JMP .♦! 

2b MUTEXl LCALL HETRN 

27 10770 100210 RETKN-ASCHA*lbli*100010 
2b 10771 000000 XHDRI 

ty 10772 005215 MULHEQ( ,TXTE 1<19><12> 

30 10773 052515 HUI.«15>« 1 2>AC0 ACl A:2 I 

31 11004 005215 QP/MEUI .TXTE l<la><12> 

32 11005 144504 DI'(<15><12>4C0 ACl AC2 I 



(PRINT GOOD-BAD RESULTS 



IB179 MmMKT 






fll 






I 


.TIIL RTC1S 


tl^ 






INEAl 


TIMt LLUC^ TEST TO KUn «I|H LINKEh 


«I3 






(IF » 


»6AL TIME CLOCK EXISTS 


«I4 






IKUNTIWt WILL Bt TYPEU »T 5 MlNuTtS 


nb 






(15 MlNuTtS AND On LALH HALF HOUR, 


no 






tAL60, 


FOLLuxINI. any tRHOR TYPtUUT 


H7 






lUR ANY TYPt IN "ITh ACS4«1 


196 






1 (StE 


TIY TtST TO CLR TIMS") 


DSi 








■■ItXTT hT.ina 


l» 




i^ueiie 


LHEHLi 


1 , 


U 




Hl"iJlS3 




.LOL LPI.e 


12 


«1P15J 


I-IIBIZI 




RT.BH 


li 




nniaisi 


LHEB«. 




It 




«)liai6 




,LOL LHCHL 


IS 


Itiilb 


f.(KidC|lk]<^ 




HI llEST PASS CTk 


lb 


11H17 


ki?t9t>e0 




a ITEST EKRUH CTR 


17 


llBlSt. 


bUBPIBKI 




H IINTEHRUPT TIMEOUT SWITCH 


IB 


llldSl 


«lll«4l 


RT.aai 


RT.Ul 


l» 


limSi: 


^11(»55 




ST.S12 


216 


lia2J 


ifUBBHH 




f/l 


21 


11*124 


annBue 




? 


22 


1H92S 


177777 




-1 


2J 


M«l2b 


178fHl«l 




l7e\iJlia 


■it 


11<127 


itfUltin 




«n.a3 


25 


llnJa 


*iiu?e 




RT.ia3 


2b 


1IH31 


142722 




.TXTE (HEAL Tint CLOC^C 


27 




14bll«l 






26 




1922411 






a 




U4t>7U 






iic 




12e3l95 






il 




14b3»3 






ii 




141717 






3i 




k>l><!113 







HTCuS 

Sub 

STA 

LUA 

STA 

LUA 

STA 

JMP 
kT.IO 
S 



ITJKN IT OFH 



181681 mnmkT 

Dl ISET UP INTtRHUPT FOR REAL 

aj .471B77 .0U5R RTCEN«a7lKl77 

Hj K6SJI77 .OUSR RIC0S»e6!>lll77 

B4 11^41 is6i4277 RT.^II INTUS 

«6 lla42 B65C77 

Mb 11<143 lC<24Mi« 

iJ7 11K^44 M40737 

CIS iie4>) e2D4t)7 

US llt>46 D4III734 

Itl 1)0A7 02«4iii3 

11 lieiSO iS4aetl2 

12 11H51 eil>ll4i)? 
IJ 1HIS2 1II11133 RT.K3: 
14 llldSJ Ht^eiPaS RTFIVJ 



TI"E CLUCK 



f(,RT,B«*2 
a,RT.<l2-l 

m.RT.kie'i 

B,RT,K3 



(ENABLE TEST 

ISEI UP EAECUIE ENTRY ADOR, 



(INTR ADDRESS 
(RETURN 



laiBi mnmkt 










01 




)ST*RT 


CLUCK TEST IS NOT OELETEU 


Hi iitiS4 


OllHSS 






RT.02 




as udss 


^2)1424 


RT 


.02: 


LU* 0,RT.K4 




114 1111196 


e4ld744 






STl a.RT.uS*! 




B5 111057 


1192420 






Suez 0(0 




eb iikiem 


1016ciia 






INCL 0.0 




«7 11I||(>1 


U24443 






L04 l.RI.RS 




<ib utie^ 


1944443 






ST4 l.RTSeC 


ITQ COUNT 1 StCONB 


a& 11U6J 


024437 






LU* l.RT.KB 




lu lltl64 


il44442 






ST* l.HTMIN 


»60 StC'S ■imn. 


11 11«)6S 


B24766 






LO* IrRTFIV 




12 Ukifie 


13112»l 






nOVZL 1.2 




U lltl67 


t)44440 






SI* l.HTCTR 


(TO COUNT DU"N 1ST 


14 llki7n 


titiiHi 






SI* 2,RTCTR*1 


I2NU iFIEK 10 MORt 


16 lllfl71 


133E1<1«I 






*UD 1.2 




10 ii»7i: 


1264190 






SUB 1.1 




17 llKi7j 


B441J3 






ST* l.RTTIM 




18 lla74 


1261'0H 






*UC 1,1 




19 llB7b 


C441J7 






ST* I.TINS" 


(SET kti0 Inhibit time 


^^ 111076 


<)5D433 






ST* 2,RTC1H»2 


I3RU at half hour 


21 11B77 


|171»77 






RTCtN 


(START THE (*TC 


2k 




«T 


,031 


LC«LL RtTKN 




2J lllPltl 


10tl2iei 






RtTI<N-*!>CH»«lBl 1 


i*ia«0i0 


24 iiiei 


tIU102 


RT 


,K4I 


kT.04 




26 11102 


1024190 


RT 


.04: 


SUH 0,0 




26 llini 


^4a713 






ST* 0,HT,00-3 


160 NU 65K TYPEOUT 


27 111814 


lii2H137 






LD» 0,TiM5W 




2B 11126 


1(11004 






MUV ei,P,S2N 


IPRINT TIME 


29 111P6 


B0a772 






JPP RT.B3 


INOT YET 


in 111^7 


102000 






«0C iS,0 




:si luim 


B4al37 






ST* 0,TlMa»i 


;RESET INH. Sa 


32 mil 


020470 






LU* 0,RTTfcX 




a 








LC»LL ERRTX 




34 11112 


1BB170 






ERRTX-*SCK4«lbll 


,♦100010 


36 11113 


B24133 






LO* 1,RTTIM 




36 








LL«LL PUELI 


ItLAPSEU TIME IN MINUTEii 


37 11114 


10B160 






PU6CI-»SCK»«lDll 


♦100010 


38 11116 


«24140 






LU* l.EKTUT 


;» £RK TYPEUUTS 


39 11116 


1260B5 






«0V 1,1. SNR 




4B 11117 


^10^761 






JMP ST. 193 




41 








LC*LL PUECI 


IPRINT ERkOK miAL 


42 llUd 


10^160 






PDELI-4SC«4«1B11*100010 


43 11121 


00«)767 






JPiP HI.B3 





10182 MNMNT 












01 11122 


i)0B074 


RT 


.n6: 


60, 






02 11123 


B00034 


RT 


.261 


26. 


;tRNOR 


CORRECTION COUNT 


03 1U24 


001037 


RT 


.KSI 


543 


;tiTC FHEO > 842.53 HEKTi 


04 11125 


000000 


RTSECI 









06 11126 


H0B0B0 


RTmin: 









06 11127 


B000B0 


RTCTRt 









07 iiiau 


B0B00I; 













08 11131 


H0B000 













09 11132 


1100036 






30. 






10 1113J 


0614B1 


RT 


.10! 


PSH 







11 11134 


B664B1 






PSH 


I 




12 11136 


«714b1 






PSH 


2 




13 11136 


B764B1 






PSH 


3 




14 11137 


020000 






LO* 


0.0 


(liET PC 


16 111414 


1011B0 






MUVL 0.0 




16 11141 


0614B1 






PSH 







17 11142 


B14763 






DSZ 


RlStC 


)l SECOND 


IB 11143 


000425 






JMP 


RTSTR 


INO 


19 11144 


.120760 






LO* 


0.BT.K5 




2» 11146 


04B7b0 






ST* 


0.fiTStC 




21 11146 


014760 






DSZ 


RTCIN 


n MINUTE 


22 11147 


00B421 






JhP 


RTSTR 


(NO 


23 lllStI 


B10133 






ISZ 


RTTIH 


(SUMP EL*PSeO MINUTES 


24 11151 


024761 






LO* 


1.RT,k6 




28 111S2 


B30781 






LOA 


2.flT,2e 


(COHRfcCT SECOND COUNT 


26 11183 


1424190 






SUB 


2,0 


(BY 28 COUNTS EVERY M: 


27 11154 


B40781 






ST* 


0,RTStC 


(CORRECTED SEC COUNT 


26 11155 


044761 






ST* 


1, RTMIN 


(RES. MIN, CTR 


29 11156 


014751 






DSZ 


RTCTR 


(TIME TO PRINT 


3B 11157 


000411 






JHP 


RTSTR 


(NOT YET 


31 1116b 


1264B0 






SUB 


1.1 




32 11161 


044U7 






ST* 


l.TIHS* 


(CLH PR. INH. S« 


33 11162 


M2B746 






LD* 


0,RTCTH^l 




34 1U63 


024746 






LO* 


1,RTCTR»2 




36 11164 


030746 






LU* 


2,»TCTH+3 




36 U166 


B4B742 






ST* 


0. RTCTR 




37 11166 


044742 






ST* 


l.RlCTR^l 




38 11167 


05<l742 






SI* 


2.RTCTR^2 




39 1117b 


B616B1 


RTii 


ITR: 


POP 







4b 11171 


101220 






HOVZR 0.0 


IPC *ND CRY 


41 11172 


«14^0B0 






ST* 


0,0 




42 11173 


B756B1 






POP 


3 




43 11174 


071601 






POP 


2 




44 11176 


B66601 






POP 


1 




46 11176 


0616^1 






POP 







46 11177 


060177 






iNTtN 




47 1120B 


002000 






JHP 


fit 


(RETURN 


48 11201 


011202 


Rf 


tx: 


.♦1 






49 11202 


005215 






,TXrE C<16><12> 


H/T«C 



31 



ws)l^4 



ti 



tl4 
US 

^b 

a/ 

11207 
1U1>« 

1 uu 

12 112W 

IJ 1121.i 

14 U214 

15 11215 
IB 11216 
17 11217 
IB 1122<) 
19 

2t) 11221 

21 

22 

ii 

24 

2i> 

26 1122D 

27 11227 

28 1123^ 

29 11231 
11232 
11233 
11234 

33 1123S 

34 1123b 

35 11237 

36 1124>I 

37 11241 
3« 11242 
39 11243 
*V 11244 

41 1124b 

42 11246 

43 11247 

44 1125tt 
4b 

46 11291 

47 11262 
4B 112S3 
49 11294 

SI 11266 



31 

32 



Ml 12X6 
t9H«ll64 

tonsil 

a«Hl55 
«1 12416 

«)11226 

^11261 

l777Di» 
177716 
176I»K)/ 
^11265 
611265 
(111221 
152324 
1211131 
142724 
1S2123 

1(I24|)CI 
e4«l535 
040763 
«>2.)42S 
t)54464 
■<2ll41t 
It24411 
«3lll411 

viiee7i 

W2t!41t) 
t<3^4ie> 
t<06e71 
(134444 

e'ei4tge 

lAHitciie 

bi 0)00193 
011237 

0?eciil 

011324 

1JI262? 
040741 
0205195 
061111 

1(4021? 



.TITL TITtS 
NfcXTT TT.0(» 



.LOC LPI." 

TI .0H 



.LOC LMtML 



H ITEST P»SS CT« 

i! ITIiST EHROR CTR 

B IINIEHRUPT TIMEOUT SKITCH 



TT.aai TT.01 
TI.i:2 

-04. 
-SB. 
1/60190 
T(,«I 
TI.XI 
.TX1E ( 
TTT TtST( 



MMTIALUE TTV TEST 

TT .01 ! SuB e,' 

ST» PI, TT.CK 
SU ei,TT.0B*2 
LD> aiTT,03 
ST» 3,Tr.S3 
LL)» ?,TT.K1 
Uljl 1,TT,K2 
LD4 2,TT.K3 
JSR »tINTS 
LU* a,TT.*4 
LU4 2,TT,K5 
JSR »tINTS 
3,TT,S3 
0,3 



I«»IT FUR InTERRURT S« 



TT.Kl: 
TT,K21 
TT,k31 
TT.K4: 
TT.ftSi 
r5T»HT 
TT,02I 



TT.XI! 



ICLR CHAR COUNT 
ILLW "*IT InTR 
(INTR iURi 



FtNTER ^VbORD InT StRv 



(ENTER TTD INT SERV 



IDA 

JMP 
TTI 
3 

TT.TI 
TTCl 
TT.TU 
TTY RRimlNG 

SUB2R 0,1! 

STA a,TT,B?l*2 

LUA a.TT.CR 

OOAS 0,TTD 

LCAUL RtTRN 

RETKN-ASCR»*lBU*JBa(!lB 



(SET «AITINi. INI 
(OUT CARS RtT 



l0lb4 MNMkT 






ai 






IITY INTR StRVICE 


BI2 


11256 


011237 


TT.03: 


.♦I 


03 


11267 


064427 


TT.TI! 


SIA 3,TI.i3 


04 


11260 


020141 




LuA ?,EAC1V 


«i 


11261 


1K1202 




fiOVk 0,0, 6ZC 


ao 


11262 


000431 




JMP TT.CK 


(37 


11263 


0S06I0 


Ti .KU: 


D14C 0,TTI 


0d 


11264 


024142 




LUA l.LASTI 


.99 


11266 


125103 




HOVL l,l,SNC 


Iti 


11266 


000414 




jMP TT.Ul-2 


11 


11267 


024422 




LOA 1,T177 


12 


11270 


123400 




AND 1,0 


13 


11271 


024417 




LUA 1,TI.17 


14 


11272 


106416 




SUB<I0, 1 ,SNR 


16 


11273 


000429 




JMP EOOT 


16 


11274 


024411 




LOA 1,TTI04 


17 


11276 


122415 




SUBf* 1,0, 6NR 


IB 


U276 


000422 




JMP TT.P? 


19 


11277 


024410 




LUA 1, TT.22 


20 


11300 


122415 




SUSIt 1,0, 6NR 


21 


11301 


000417 




JMP T1.P7 


22 


11302 


103240 




AODUR 0,0 


23 


11303 


040142 




STA 0,LASTI 


24 


11304 


002402 


TT.OIl 


JHP »TT.S3 


26 


11306 


000004 


TTia4: 


4 


26 


11306 


000000 


TT.SSI 





27 


11307 


000022 


TT.22: 


22 


26 


11310 


000017 


TT.17: 


17 


29 


11311 


000177 


T177I 


177 


30 


11312 


003314 


PDDTi 


DOT 


31 
32 






(CLEAR 


blT IS OP fcACTV 


33 


11313 


101120 


TT.C"! 


MUVZL 0,0 


34 


11314 


04014] 




STA B,E4CTV 


36 

36 
37 


11315 


000746 




JMP TT.RD 


11316 


006774 


EUDM 


JbR »POUT 


36 


1131/ 


002767 




JMP ♦1T,S3 


39 










40 


11320 


040142 


TT.P?: 


STA 0,LASTI 


41 


11321 


006402 




JSR HN.P7 


42 


11322 


002764 




JMP HT.SS 


43 


11323 


004146 


IN,R7i 


INP? 



ISKP'NDT KAITINU KEY IN 
/CLEAR »AiTINt, 

ICK If LAbT Til INT* SERVICED 
IbKP IS NUT StRVICEu 



|M*S« OfF PARITY BIT 

ISKP IF NOT CONIROL 
ISO DIRECT TO DOT 
ICDnTROL "0" 
(SKIP IS NOT CONTROL D 
»^EY INPUT SERVICE 
ICK FUR CONTROL R 
ISKP IS NOT CONTROL R 
rXEY INPUT SERVICE 

(SAVE cmar for later 



(RETURN TU OISMIS INTR 
(PLACE CHARACTER IN LASTI 



jDlbS MN 

Bl 

f)2 1U24 

'i U32S 

a4 UJ26 

as ni?7 

«7 1U31 

as iiiJ2 

06 1U33 

Ikl ltJ34 

U lU3b 

12 1133b 

13 11337 

14 1134111 

16 11341 
U 11342 

17 11343 

la 11344 

IS 

2ki 1134b 

21 1134b 

22 1134/ 

23 1135k! 
84 11351 
2b 11352 
2b 

27 11353 

2b 11354 

29 1135S 

3ia 11350 

31 11357 

32 1136ei 

33 11361 

34 11362 
3b 11353 
3b 113b4 
37 1136b 



MkT 

Bi2ii)44e 
><Eei2i 1 

«l547b« 
1^34141 
17bll,>2 
wa27b5 
t>34b61 
it24432 
13b4tl4 
im27bl 
101Cltl4 

U2><421 
<i611 11 
i>2If'421 

ti4e42i 
ii?vi74a 

»244]5 
122415 
001^4^4 

l:'611il 

Bie4i3 

HBH732 

{04)9637 
«I6«I211 
e4t!4el6 
UI!tl72S 
^I<tt21S 
d?k<212 

Id0il24l1 

ipiueivii! 



(TTY UUTPUT INTH MANOLEK 
TT.rO: LP* B.Tl.tK 

NIDC TTu 

ST» 3,T1 .S3 

LU» 3,tACTV 

•lUVL 3,3,SZL 

JhP »TT.S3 

Lot 3,Tl.tte«2 

LU* l.TT.BH 

Sub l,3,SiLH 

JMP #TT.S3 

Muv e,ii,siR 
JMP Ti.a4 

LD4 P.TT.LF 

DU*S D, TTU 

LB* B,n .SP 

St» a,TT.CK 

JHP TT.UI 
/OUTPUT SPACE Tu i 
TT.U4I LU» I.TT.tN 

SUBO l,>t,aMK 

JMP Tl.aS 

0U4S <1,TTU 

ISZ TT.LK 

JHP TT.UI 
lALL CHaRACTEKS PHInTED STOP INlEhKuPtS 

TT.es; SUB ei,0 

3TA 0,TT.eH»2 

NIOC TTU 

SIA B.TI.CK 

JHP Tl .Ul 

21b 

212 

333 

24tl 



ISKP IF ^UT ETYPE 
rlHKO" BDnE A»AY 
tuAITINt ITU INTR7 

Mlae 

ISKP IS TID TEST OUTPUT 
(THHO« ONE ANAV 
ISKP FOK LINE FfcEO 

iiNfO pkintins char 



;i.ET SPACE 
ITQ NXT OUT 

;aiSHiss iNTR 



ISKP IS NOT Z YtT 



Tr.CH: 
TT.LF! 
TT.ENl 
Tl .sp: 
tt.ck: 
Tr,b?: 



miae MNHKT 

^1 1136b ?!l(i[i«i7 EMSHi 

ia2 11367 ilSlnflBfi 

93 1137'/' e^^a\ll^ AtALH: 

^' 11371 i/HftS^eH 

•ii 11372 «.i»^niflsi ocMna: 

06 11373 tiplnBiiPl DLHMl: 

i»7 11J74 KiBMBntl LSYSE: 

B8 U37b «I47115 dirt: 

^» 114l«3 ei0D^i9l> 

lb 114^4 iiie32liH 

11 114t»b 176771 

12 ll4Pb l^flkl^tlM 

13 114P7 kp*^t"»e^ 

14 1141i« apijlflu? 
lb 11411 <l«v<(lKlfl 
lb 11412 i<Plti?ii(i 
17 11413 B14758I3 
16 1142b ei4M44tl 

2C »illfl>l n?^155 

21 i^lV'P'2 ^ffiKtRlrtB 

22 111^P3 l^t^fcinufel 

23 kilei?4 all374 
24 



rtiCH A HAP 



.TXie IHNM«T 

SlRTl 
17B771 





.TXT JCUPYRIChT CO DSC, 1976 
ALL RIGHTS RtSERVEOl 



LSYSE 

.END 



1 

iati 



me/ 


NNhH T 
















»i 


pi/17131 


13S/42 


136/Bl 












*6L 


t<oTiti 


139/11 


139/15 












AUOTt 


e()7<i«b 


IJS/lK) 


139/lb 


139/4b 










»l)I»I 


^/iBijr^ 


23/lS 
l/9/»l 


39/4S 

IbS/ai 


43/25 


lia0/i9 


lul/U 


120/13 


100/01 


4DM4P 


FHHlfl 


23/28 


\\.'^/^\ 


179/01 


186/01 








»l,iTR 


(-.iliHi 


3)/lB 


31/28 












4L4U1 


ft\i-H 


31/23 


31/29 












4L0SP 


fwliHb 


31/24 


J1/3B 












AUTbL 


p^piia^ 


24/28 


4R/39 


49/12 


54/06 


54/12 


54/23 


56/01 






b8/»i» 


b9/U9 


60/08 


60/12 


60/22 


61/16 


90/U 






ai/u/ 


91/la 


91/17 


91/27 


92/0/ 


93/01 


93/05 






34/Bl 


94/H4 












*Lin* 


i?J1245 


3B/a6 


3^/40 












AMSCH 


l>«4b«d 


23/2(1 


9l/l»4 












4H,i7 


f<titbi<6 


al/17 


91/31 


92/lH 


93/12 


94/07 






An, SI 


t<(l4b3J 


91/17 


91/23 


91/34 


93/01 








4M.M 


e«463l 


91/lB 


91/32 












AM.NM 


«a<6)7 


9l/lb 


91/22 












Ah.iJ 


f(ti4b27 


91/Hb 
B3/1D 


91/17 


91/18 


9l/2« 


91/30 


92/06 


S3/04 


AM.TM 


^^4b3^ 


91/17 


91/33 


93/.91 










AM.«T 


?H4bl5 


91/09 
93/f 1 


91/13 
93/(»7 


91/17 
93/17 


91/18 


91/29 


92/14 


92/18 


ANUiL 


B«)6b76 


129/11 


128/19 












AK4 


»lB743i 


143/26 


146/I»l 












AK4U 


fa7434 


14e/04 


146/11 












AhANG 


ift'^m^y 


23/18 


39/42 


40/24 


40/40 


43/21 


45/04 


90/1 1 






IBit/lb 


1B1/C5 


lt)4/04 


110/ai 


lie/lb 


120/0S 


120/39 






IbB/ill 


175/117 


179/01 


186/01 








AKtND 


JllfH)74 


199/23 














ARITM 


^H^ti^ii 


3/Bl 


3/fib 


9/02 


16/01 


116/01 






ASCKA 




)59/i«l 
23/?7 


52/181 


53/311 


53/48 


33/50 


100/10 


lt)0/15 






lB(«/t9 


lBC/23 


101/05 


101/11 


102/23 


102/26 


ltl2/35 






Itl3/a4 


1H3/B8 


lia3/13 


104/04 


1 10/01 


111/14 


111/17 






1 13/4H 


113/44 


114/07 


114/13 


114/18 


116/06 


118/11 






llB/lb 


119/25 


128/09 


120/13 


120/27 


120/39 


120/44 






121/eb 


121/IB 


121/15 


121/18 


121/23 


123/03 


123/06 






123/14 


123/17 


123/22 


123/25 


123/33 


123/36 


124/04 






124/1 1 


124/17 


124/23 


124/26 


125/04 


125/07 


125/31 






125/34 


126/04 


126/07 


126/31 


126/34 


127/04 


127/07 






127/24 


127/27 


127/32 


127/35 


127/42 


127/45 


128/04 






128/H/ 


128/2b 


128/29 


129/06 


129/09 


129/22 


129/25 






129/3^1 


129/33 


129/45 


129/48 


130/a4 


130/07 


130/20 






13B/23 


130/28 


130/31 


130/41 


130/44 


131/04 


131/07 






131/17 


iJl/sm 


131/25 


131/28 


131/39 


131/42 


133/03 






133/eb 


133/lb 


133/19 


133/24 


133/27 


133/37 


133/40 






1 34/04 


134/15 


134/18 


134/23 


134/34 


134/37 


135/04 






135/a7 


135/37 


135/40 


136/03 


l36/0b 


136/li5 


136/16 






13b/23 


136/2b 


13S/35 


136/38 


137/04 


137/07 


137/16 






137/19 


137/23 


137/20 


137/47 


137/50 


138/04 


138/07 






138/22 


138/23 


139/04 


139/07 


139/22 


139/25 


139/30 






139/33 


139/40 


139/43 


140/04 


140/07 


140/22 


140/25 






141/tlb 


141/09 


141/26 


141/28 


142/04 


142/07 


142/25 






142/28 


143/04 


143/07 


143/22 


143/25 


146/03 


146/06 






146/24 


146/31 


146/38 


146/41 


147/04 


147/21 


147/24 






148/04 


148/216 


148/23 


149/04 


149/U 


149/16 


149/22 






149/28 


149/34 


149/40 


149/48 


149/52 


149/58 


150/04 



01Btt MNMHT 



AbSLK 


002647 


AS. 1.1 


002654 


Ab,S3 


002684 


AS, XT 


002662 


AtEND 


010075 


ATEKR 


006426 


4TS03 


006493 


ATTXl 


006465 


4TTX2 


006500 


AT. 00 


006247 


AT, 01 


006267 


AT, 02 


006272 


AT. 03 


006362 


AT, 04 


006402 


AT, 05 


006350 


4T.2A 


006322 


4T,2B 


006323 


AT.2L 


006304 


AT. 37 


006461 


4r,4A 


006423 


AT.bG 


006457 


AT.fcC 


006432 


AT.tN 


006460 


At.tS 


006454 


A1 .bD 


006353 


4T.L2 


006340 


AT.L4 


006463 


AT.LC 


006456 


AT. 1.0 


0064S2 


AT. LP 


006464 


AI.PL 


006453 


AT.KI, 


006334 


AT.TK 


006361 


AT. XI 


006352 


AVALI^ 


011370 


StGIK 


00S46b 


9PR0G 


009b3b 


C0760 


005621 


Ct01 


005631 


C10?0 


004034 



150/07 
151/41 
133/18 
154/16 
155/22 
156/07 
157/2S 
158/20 
159/20 
152/36 
164/23 
166/17 
168/04 
169/37 
174/05 
178/24 
183/51 
23/07 
68/12 
68/08 
58/11 
60/23 
122/03 
120/25 
121/04 
121/08 
122/13 
117/05 
117/11 
117/12 
118/04 
120/07 
118/07 
118/21 
118/29 
118/15 
118/13 
120/43 
119/13 
117/17 
119/20 
118/08 
119/27 
119/14 
119/26 
1 19/09 
119/30 
119/31 
118/22 
119/10 
117/30 
119/24 
37/16 
103/32 
105/20 
105/08 
107/37 
79/23 



131/04 
161/4/ 
153/21 
154/19 
155/25 
136/17 
167/28 
158/25 
169/23 
163/04 
lb4/37 
166/22 
168/17 
170/04 
174/22 
178/27 
186/01 
38/06 
39/12 
58/17 
58/15 
60/24 
159/27 
121/03 
121/19 
122/11 

117/11 
117/29 
118/03 
119/21 
120/23 
119/22 
118/30 
119/03 
118/31 
120/11 
120/46 
121/21 
117/18 
122/06 
120/03 
120/28 
119/19 
119/32 
119/12 
120/20 
120/14 
119/04 

118/03 
120/37 
45/40 
103/34 
106/08 
107/29 

62/10 



131/11 
151/53 
153/26 
154/24 
159/30 
166/20 
157/38 
158/28 
199/26 
163/18 
165/04 
166/36 
168/22 
1/0/18 
175/07 
179/01 



59/19 
68/18 
58/18 



122/01 



120/05 
120/45 



122/0/ 
121/24 
122/05 
121/08 



131/17 
161/59 
153/39 
154/27 
133/33 
157/04 
157/41 
158/38 
160/01 
163/23 
169/18 
167/04 
168/36 
173/03 
178/03 
181/23 



60/16 
58/20 
99/Jl 



151/23 
132/02 
153/42 
154/35 
155/46 
157/07 
158/04 
158/41 
162/03 
163/37 
169/23 
167/17 
169/04 
173/21 
178/08 
181/34 



59/08 
59/22 



151/29 
163/04 
154/04 
154/38 
155/49 
167/17 
158/07 
169/03 
162/17 
164/04 
165/37 
167/22 
169/18 
173/26 
178/13 
181/37 



60/07 
59/25 



120/33 121/26 122/02 



131/35 
153/07 
134/07 
155/04 
156/04 
157/20 
158/17 
159/10 
162/22 
164/18 
166/03 
167/36 
109/23 
173/43 
178/19 
181/42 



60/10 



121/13 121/20 122/09 
121/11 122/04 



120/22 120/24 

119/27 120/15 

121/12 122/08 

120/23 122/10 

119/10 122/03 



119/23 119/33 120/36 121/27 
121/28 

48/30 58/14 186/03 

103/43 103/44 103/43 103/46 105/04 

107/06 107/42 108/09 



HiaU MNMRT 














C17 


<»«!562b 


1M4/B5 


1B4/14 


luS/lS 


1B6/19 


107/33 




i:i777 


?I9563<I 


ll)7/3<! 












can 


PM5b26 


1B7/34 


IBS/^? 


1B8/21 








C4CI«1 


aaSbZil 


l«)4/lb 


1B5/Ib 


iBe/B4 


1B7/32 






C77 


^|^lse^/ 


luS/Sl 


1B6/22 


lB7/3b 








CALL 


?l«Jll«35 ML 116/M6 


129/11 


129/14 


129/34 


129/37 


130/09 130/12 






130/33 


131/^9 


13l/3il 


133/08 


133/29 


134/07 134/26 






135/DB 


135/11 


135/14 


135/17 


135/2B 


135/23 135/26 






1357211 


139/12 


141/13 


141/17 


142/08 


142/13 142/17 






1437BS 


143/14 


146/12 


146/lb 


153/10 




CALLE 


0«)2b7a 


52/m 


&3/2B 


53/49 








CALLS 


tl«)2a67 


52/Hl 


53/17 


53/47 








CATfcS 


Hld^U^l 


3/m 


3/12 


1«/Bl 


i/g/m 






CUtvIK 


7HS465 


1«)4/13 


1B4/21) 










Cbl7 


e>Ki54e2 


lu4/»b 


1U4/17 










Ctt37 


eH15464 


lt)4/12 


1K14/19 










Cb4(<0 


eblS463 


1B4/KU 


1D4/1B 










CbBb2 


eB54Z2 


121/44 


1^3/4B 










CBLIH 


euaia? 


37/4i 


48/?B 










CbL«R 


P^236>l 


48/16 


48/lB 


48/22 


48/23 


49/31 




CbPLS 


ei99423 
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^(12230 


SISV! 


0VI2231 


5TSV3 


K112232 


STSVC 


en223J 


ST.M 


eia3u3i 


SI ,f.2 


0tl3t;32 


SI ,K3 


0*3033 


SI .H6 


0^2226 


SI .1* 


suseif? 


Sr.LC 


Patiics 


SI ,LH 


i»B3«i3< 


SI ,lP 


f<«)Clinb 


SI .si» 


PKI3U27 


Sl.bl 


i*«l303kl 


Subkt 


f< 199474 


SVP7T 


eiu4t44 


SxKLG 


iaa0i27 



SXTUK ^10462 

T177 011311 

TtMP 0^3473 

T1C7 ?IS3737 

TIP? e«l375Kl 

TIMS* Biiafll37 



TIMJ 


01141104 


TINlt 


001S55 


TINIT 


0«11S32 


TIN? 


0tl40at> 


T1N?1 


0t94tl26 


T1N?2 


0<14«)27 


Tia? 


003747 


TIB? 


003742 


TIS? 


0«l3757 


TIK? 


0B3762 


Tl»? 


0III3741 


TuTPK 


0110136 


THOR 


0I1I0III47 


TPCrtB 


003461 


TPLUC 


000tl46 


TPHtT 


0ls947tl 


rPR?T 


004103 



45/30 


45/3S 












45/20 


45/32 


45/42 


46/05 


47/22 


47/2S 


08/14 


47/0B 


47/31 












4S/3b 


46/55 












64/0y 


04/21 












100/04 


102/04 


162/23 


103/05 


163/24 


104/06 


104/24 


16S/05 


165/24 


166/04 


166/23 


167/05 


107/Zi 


168/00 


168/23 


169/06 


109/24 


170/05 








70/30 


71/410 


73/14 


74/26 


74/40 






22/lb 














22/ It 


186/00 


186/10 










22/12 


22/10 


22/l» 


81/44 


186/09 






22/14 














46/20 


46/45 


4f/50 










4S/27 


46/42 


46/51 










46/2a 


46/41 


46/52 










46/2S 


46/4U 


46/53 










46/31 


46/43 


46/54 










64/07 


04/31 


64/45 










64/10 


64/3/ 


64/46 










64/12 


64/3» 


64/47 










46/38 


46/49 












24/05 


04/11 


64/21 


64/35 


64/36 


59/16 




24/03 


04/16 


64/27 










64/14 


04/40 












24/04 


04/lJ 


04/36 










64/05 


04/10 


04/30 


64/34 


64/40 


64/43 




64/00 


04/1/ 


04/44 










73/10 


74/25 


74/41 


75/01 


75/00 






S1/4S 


03/02 


03/26 










24/27 


28/37 


65/25 


67/02 


07/23 


67/47 


00/06 


63/17 


83/32 


63/37 


04/13 


84/19 


84/24 


103/19 


111/04 


120/3«) 


160/01 










165/3S; 


172/01 












184/11 


184/29 












70/27 


71/24 


71/26 


73/15 








78/15 


78/65 












78/26 














24/35 


28/42 


29/12 


39/34 


65/24 


181/19 


101/27 


181/31 


182/32 












78/49 


78/54 












38/18 


38/21 


38/26 










27/11 


38/00 


38/33 










79/01 














79/01 


79/17 












78/4b 


79/10 












78/24 














78/10 


79/04 












78/33 


78/44 












78/36 


78/53 


79/14 










78/17 


79/35 


78/47 










24/34 


3B/27 


30/32 


30/38 


32/06 






25/lB 


34/04 












71/47 


72/13 


72/35 


73/05 


74/39 


75/03 


75/05 


75/07 














25/11 


53/00 












73/12 














80/28 















0204 MNMRT 



TPS? 0a4<.51 
TPTJY 004*160 
T1I04 011305 
TTIIXS 003222 
n ,00 011211 



TT.01 


011226 


TT.02 


011251 


TT,03 


0112S6 


TT .»i4 


011345 


Tf ,^6 


011353 


TT,17 


0113110 


TT.22 


011307 


T1 ,80 


011365 


TI .CK 


011364 


TT.CH 


011360 


TT.CJH 


«"H3i3 


TT.Dl 


011304 


TT.tN 


011362 


TT.M 


011244 


Tl ,K2 


011245 


T1.K3 


01U46 


TT.^4 


011247 


Tl ,K5 


01125*1 


TT.LF 


011361 


Tl ,P7 


0113211 


n ,KD 


011263 


Tl .53 


011306 


TT,5P 


011363 


TT.II 


011257 


TT.TO 


011324 


Tl.XI 


011255 


TX65K 


005116 


TxT.e 


004520 


TXT.l 


004527 


TXT. 2 


004533 


T«T.7 


004541 


TXT. 8 


004560 


TYP7 


004052 


TYP7R 


004124 


UDl.32 


001504 


UBLl" 


001531 


UUEVI 


000130 


UOEVT 


005176 


IJP32L 


001421 


JOES* 


0ia0ie52 


-All 


003326 


MAITX 


003330 


HHAT 


003452 


«IMFRE 


0833SI 


X15 


003584 


X17 


003415 


X7 


007044 



XLHlM 002355 
XtKKE 010474 
XCMPB ^02350 



77/40 

8H/15 

164/16 

68/15 

75/32 

105/28 

183/11 

183/12 

183/29 

185/13 

186/22 

184/13 

184/19 

185/09 

183/27 

183/48 

184/06 

184/10 

165/20 

163/31 

183/32 

103/33 

183/35 

183/36 

185/14 

184/18 

184/07 

183/30 

185/04 

185/16 

88/16 

88/17 

183/17 

29/16 

65/30 

6S/34 

66/03 

69/15 

69/40 

77/44 

80/03 

27/10 

37/27 

24/33 

29/08 

35/05 

22/38 

52/19 

70/24 

70/26 

71/38 

71/17 

75/02 

71/30 

131/43 

48/06 

171/04 

48/20 



00/02 83/53 

184/25 

08/18 68/23 

00/01 183/05 



103/20 

103/40 

184/02 

185/20 

185/27 

184/28 

104/27 

185/37 

185/02 

165/32 

184/33 

184/24 

185/34 

183/40 

183/41 

103/42 

103/43 

183/44 

105/33 

184/21 

104/35 

183/38 

185/07 

185/35 

183/42 

103/44 

183/18 

97/38 

90/01 

65/36 

90/05 

90/07 

90/08 

78/16 

80/41 

37/24 

37/30 

29/04 

97/44 

35/14 

26/12 



183/11 183/28 183/47 185/08 



71/32 
72/20 
72/34 
71/21 
75/13 
72/03 

133/01 
48/27 

171/08 
48/29 



185/17 185/24 185/30 185/36 



185/18 185/25 185/31 



1B4/4.1 

184/03 
185/11 

184/03 
185/02 
183/50 



80/03 
80/45 



37/33 
29/11 



37/40 
26/33 



72/04 
75/37 



48/28 
171/14 



184/24 184/26 184/38 184/42 



37/36 
32/11 



37/45 
89/02 



186/01 



32/12 34/03 44/16 
72/36 73/17 74/22 



1/1/16 171/31 1/2/11 



02195 MNMRT 
















XlJiV 


(»l!l66l 


173/31 


1/4/31 


176/01 










XDIVt 


li>lJ!666 


176/06 


176/11 












XHCCH 


?lfl724 


177/10 


177/17 












XMUIV 


ei?717 


165/43 


172/14 


174/07 


177/12 








XHDK 


810771 


17»/01 


178/06 


178/26 










XMMUL 


i^ia7eis 


165/40 


172/12 


174/11 


177/01 








XHRtT 


ai(J73«i 


177/01 


177/12 


177/20 


177/21 








XJIS 


^03731 


78/04 


78/09 












xn2>i 


ZI67iti 


132/16 


132/31 












XMS32 


evi4Si 


36/lu 


36/36 


36/39 


37/01 








XMUl 


010645 


173/09 


174/47 


175/24 


175/30 








XMULl 


Hiei6S5 


175/32 


176/12 












XMVtT 


{iBlUfiM 


37/03 


37/13 


37/14 










XNTPl 


C<D2b2lil 


54/05 


54/24 


64/2/ 










XUAC 


0l«l47l 


172/04 


172/06 


173/06 










XUMO 


fil»l473 


172/06 


172/U 


173/06 










XUMU 


?lfl472 


172/06 


172/09 


173/07 










XURl 


C1M8I«14.! ML 


116/11 


129/38 


130/13 


131/10 


131/31 






XCR2 


?»01942 MC 


116/14 


129/35 


133/09 


133/30 


135/09 






XuR« 


PlB?l«l36 MC 


1 16/as 


129/12 


129/15 


130/10 


130/34 


134/08 


134/27 






135/12 


135/15 


135/16 


135/21 


135/24 


135/27 


135/30 


XUWTE 


e^7t)41 


132/19 


132/26 


132/29 










XUR.H 


I1B7HJ7 


129/13 


129/10 


130/11 


130/35 


132/01 


134/09 


134/28 






135/13 
135/43 
129/39 


135/16 


135/19 


135/22 


135/25 


135/28 


135/31 


XUR.l 


?«7«llb 


130/14 


131/U 


131/32 


132/08 






XDK,2 


807025 


129/36 


132/17 


132/27 


133/10 


133/31 


135/10 




XDR,4 


0071042 


132/01 


132/06 


132/08 


132/15 


132/17 


132/26 


132/30 


XuR.L 


007130 


135/43 


139/13 












XKWSE 


002064 


43/14 


43/40 


43/42 


43/47 








XSYTB 


001706 


40/37 


40/45 












XlIM 


001566 


38/06 


38/12 


38/24 


38/34 








XUBL3 


001522 


37/24 


37/37 


37/38 










ZUC7 


003640 


23/12 


24/13 


77/01 










ZSU7P 


003677 


77/11 
78/50 


77/lB 
76/52 


77/28 
/9/0S 


77/33 


78/19 


78/31 


78/33 


.BDtG 


00B122 


22/33 


24/22 


30/22 


30/28 


30/39 






.CM«13 


007371 


144/02 


144/10 


144/1 1 


144/15 


144/24 






,i:E<2t< 


007372 


144/03 


144/12 


144/16 










.tBS9 


007362 


144/04 


144/00 












,CC9e 


007377 


144/18 


144/23 












,01 VO 


000044 MC 


116/17 


146/13 












,mpya 


000046 MC 


116/20 


146/10 












.hPYU 


000056 MC 


116/32 


141/14 


142/14 











